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SIMPLE NUMBERS. 

If tnneration and Notation, 

Addition^ • • • • • IS 

BubtractioD, 19 

Multiplication^ S6 

Division, *. • • . • S7 

— — Fractions arise from Division, ^ 

Miscellaneous Questions, involving the Principles of the preceding Rules, O 

COi^fOUND NUMBERS. 

Different Denominations, A 

Federal Money, ^ 

, to find the V aliie of Articles sold by the 100, or 1000, . . 64 

, Bills of Goods sold, 68 

Reduction, 69 

TablesofMoney, Weight, Measure, &c 69—82 

Addition of Compound Numbers, 85 

Subtraction, • . • 89 

Multiplication and Division, ...•• SI 

FRACTIONS. 

CV)MM0ir, or Vulgar. Their Noinilon, 101 

Proper, Improper, &c 102 

To change an Improper Fraction to a Whole or Mixed Number, . . . 103 

■ a Mixed Number to an Improper IfVaction, ....... 104 

To reduce a Fraction to its lowest Terms, 106 

—^ Greatest common Divisor, how found, 106 

To divide a Fraction by a Whole Number; two ways, 107 

To multiply a Fractionoy a Whole Number ; two ways, ...••• 1 10 

— — — — a Whole Number by a Fraction, .112 

one Fraction by another, l!»i 

General Rule for the Multiplication of Fractions, .114 

To divide a Whole Number by a Fraction, 1 15 

— — — — one Fraction by aiiolher. 117 

General Ruh for the Division of Fractions, .«... '.118 

Addition and Subtraction of Fractions 119 

-^— Common Denominator, how found, 120 

— — Least Common Muhiple, how found, 121 

Rule for the Addition and Subtracticn of fVactions, ........124 

Reduction of Fractions, 124 

Decimal. Their Notation 132 

Addition and Subtraction of Decimal Fractions, 13ft 

Moltiplicationof Decimal Fractions, , 137 

Division of Decimal Fractions, * . . . 139 

To reduce Vulj^ar tft Decimal Fractions, 142 

Reductionof Decimal Fractions, 145 

To reduce Shillings, &c., to the Decimal of a Pound, b} Inspection. . . 146 

I the three first Decimals of a Pound to Shillings, 6te,, by luspectioa, 157 
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Reduotkm orCurBneiet, . , « .... 151 

To reckux Enrliah, &c.CarrMK!»is to Federal Money, . . . i . . . 16S 

Fecferal Money to the C'urreiicies of Engiand, fee 154 

- ■ one Conency to the Par of another Ciureocy, ...... 16i 

IntavsL 166 

Time, Kate per cent, and Amount 'pven^ to find the Principal, .... 164 

'Hme, Rate per cent., and Interest ^iven, to find the Principal, .... 165 

IVincipal, Interest, and Time five n, to find tiie Rate per cent, .... 166 

Principal. Rata per cent., and uiterest given, to find the Time, .... 167 
To find the Interest on notes, B nids, &c., when partial Payments have 

been made, 166 

Compound Interest, . 169 

— by Progressicni, J29 

RquatJonofPavmeuts, 170 

Ratio, or the Relation of Numberu^ 17t 

Proportion, or Single Rule of Tlir&e^ 179 

IT— Same (Questions, solve J by Analysis, IT 65, ex. 1— JOl 

OimpoundPropoilion, or Double liufe of Three, .». 187 

J'eilowship, 192 

Taxes, Alethod of assessing, 195 

Alligation, ♦ . . . 197 

Duodecimals, 301 

' Scale for taking Dimensions in Feet and Decnnabi of a Fool, 204 

involution, 205 1 Evolution, SOT 

£xtraction of tlie Square Root, 207 

AppHcalion and Use of the Square Root, see Supplement, .... 21 £ 

ExlTQctioa of die Cube Root, . . 215 

Application audVse of the Cube Root, see Supplement, .... 22D 



Arithmetical PiDgrcssipn, . . . 222 
Annuities at Oompouitd Literest. tSl 
Practice, IT 29, ex, 10— 19. 1143. 
liiwimnce, M 82. 
Baying and Selling Stocks, IT 82. 



GcomeUrical Progression, . . . SS5 

Permulaliou, 287 

Commission, IT 82 ; II 85, ex. 6, 6. 
Lossaud Gain, H 82j 1[ 88, ox, 1—8. 
Discount, V 85, ex. 6 — 11. 



MISCELLANEOUS EXAMPLES. 

lUrter, ex. 21—32. I Position, ex. 89—108. 

To find the Area of a Square or Paralleloo^am, ex. 148—154. 

i ofaTriaiifflc, ex. 155 — 159. 

Ilavltic;- the Diameter of a Circle^ to find tlie Circumference} or, baring (be 

Circumference, to find the Diameter, ex. 171 — 176^ 
To faid the Area of a Circle, ex. 176—179. 

of a Globe, ex. 180, 181. 

To find the Solid Contents of a Globe, ex. 182—184. 

I . of a Cylinder, ex. 186 — 187. 

— I - — . i- of a Pyraiiiid, or Cone, ex. 188, 189. 

. ■ ■ . . — of any Irregular Body, ex. 202, 203. 

dwgtng, ex. 190, 191. | Mechanical Powers, ex. 19S— 4301. 

Form* ofNotOB, Bonds, ReceJpia, mid Orders, • |52 

Book-Keeping, 263 
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IT 2. - A SINGLE or individurl thing is called a tmt/, tmt^i 
or one ; one and one more are c died two ; two and one more 
are called three; three and one more are called four ; foui 
and one more are called five; Ive and one more are called 
nx; six and one more are called seven; seven and one more 
are called eight ; eight and one more are called nine ; nine 
and one more are Csdled ten^ &e. 

These terms, which are evpressions for qtiantitieSy are 
called numbers. There are two methods of expressing 
numhers shorter than writing them out in words ; one called 
the( /Soman method by letterr.* and the other the Arabic 
method hy figures. The latter is that in general use. 

In the Arabic method, the/ nine'^first numbers have each 
an appropriate character to re|>reseilt them. Thus, 

* In the Roman method by letters,! represents one; \ffve; X, ten; \sfjijiy ; 
C, one hundred; D,Jive hundred; sad M, one thousand. 

As oAen as any letter is repeated, so many times its value is repeated, unless it 
be a letter representing a less number pi need before one representing a greater; 
then the less number is taken from the greater 3 thus, IV represents ^^nir, uL, mnef 
&c., as will be seen in the following 

TABLE. 



One 

Two 

Three 

Four 

Five 

Six 

8eveu 

Right 

Nine 

Ten 

'J'wenty 

Thirty 
Forty 

nny 

Siity 

Seventy 

Eighty 



i. 


Ninety 


11. 


One hundred 


111. 


Two hundred 


im. or rv. 


Three hundred 


V. 


Four hundred 


VI. 


Five hundred 


VII. 


Six hundred 


VIIL 


Seven hundred 


VUn. or IX.. 


Fight hundred 


X. 


Nine hundred 


XX 


One thousand 


XXX. 


Five thousand 


XXXX. Of XI*. 


Ten thousand 


L. 


FiAy thousand 


LX. 


Hundred thousand 


LXX. 


One million 


LXXX. 


Two million 



LXXXX. or XC 

C. 

cc. 

ccc. 

cccc. 

D. or ID.* 

DC. 

DCC. 

DCCC. 

DCCCC. 

M. or Cp.f 

lOD.orV.^ 

CClOa.orX. 
1000. _ 

CCCIOOO.orC. 
MM. 



* lO Is aMd Instead of D to represent five hnndred, and for every additumal O an 
nexed at the rixht hand, the nuitttier is increaied ten times. 

f CIO is aaedto represent one thooaand, and for every C and O put at M^h eadi llw 
BUmoei is increased ten times. 

X A Han •rer any numlMr inereajet its value mm thonumd tim$9. 
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XUMBRATION. 



IT I. 



A uttitf vnUy^ or one, i» represented by this character, 1. 

Tufo Sib 

Three 3. 

Four . • 4. 

,Five 5. 

Six ^ . . • (V. 

Seven -4 X 

Fight 8. 

Nine 8l 

Ten has no appropriate charai ter to^represent it ; but is 
considered as forming a unit of a second or higher 
order, consisting of tens, lepresented by the same 
character (1) as a unit of the first or lower order, 
but is written in the secovd place from the right 
hand, that is, on the left h&^d side of units ; and 
as, in this case, there are no units to be written 
with it, we write, in thdt()lace of units, a cipher, (0,) 
which of itself signifies nothinj " 

One ten and one unit are called 

One ten and two units are called 

One ten and three units are call< d 

One ten and four units are called 

One ten and five units are called 

One ten and six units are called 

One ten and seven units are called 

One ten and eight units are called 

One ten and nine units are called 

Two tens are called 

Three tens are called 

Four tens are called 

Five tens are called 

Six tens are called 

Seven tens are called 

Eight tens are called 

Nine tens are called 

Tea tens are called'^a htmdredy which forms a unit of a 
still higher order, consisting of At<YMlrec29, represented 
by the same character (1) as a unit of each of the 
foregoing orders, but is written one place further 
toward the left hand, that is, on the left hand side 
of tens; thus, .... One hundred lOp* 

One hundred, one ten, and one unit, are called 
« One hundred and eletm 111. 



;; thus, Ten 


la 


Eleven 


11. 


Twelve 


12. 


Thirteen 


13. 


Fourteen 


14. 


Fifteen 


15 


lateen 


16. 


Seventeen IT, 


Eighteen 


IH. 


Nineteen 


19. 


Twenty 


2a 


Thirty 


30, 


Forty 


40. 


. . Fifty 


50. 


Sixty 


60. 


Seventy 


70. 


Eighty 


80 


Ninety 


90 



f S, 5. MUMKRAtlOir. § 

IF ft. There are thre^ hundred sixty-fiye dayi io a tear. 
In this nomber are contained all the orders now described, 
viz. units, tens, and hundreds. Let it be recollected, mtlt 
occupy the first place on the right hand ; tenSj the nennd 
piace from die right hand ; hundreUs^ the third place. This 
number may now be decomposed^ that is, separated into parU^ 
exhibiting each order by itself, as follows: — The highest 
order, or hundreds, are thret^ represented by this character, 
3; but, that it maybe made to occupy the third place, count* 
ing from the right hand, it must be followed by two ciphers, 
thus, 300, (three hundred.) The next lower order, or tem^ 
are six, (fix tens are sixty,) represented by this character, 6 ; 
but, that it may occupy the second place, which is the place 
of tens, it must be followed by ore cipher, thus, 60, (sixty.) 
The lowest order, or units^ are five, represented by a single 
character, thus, 6, (five.) 

We may now combine all these parts together, first writing 
down the five units f jr the right hand figure, thus, 5 ; then 
the six tens (60) on the left hand of the units, thus, 65 ; then 
the three hundreds (300) on the left hand of the six tens, 
thus, 365, which number, so written, may b'* read three 
hundred, six tens, and five units ; or, as is more usual, three 
hundred and sixty-five. 

IT 3. Hence it appears, that figures have a different value 
according to the place they occupy j counting frmn thi right hand 
towards the lefi. 

^ «^ 

Take for example the number 3 3 3, made by the same 
figure three times repeated. The 3 on the right hand, or in 
the first place, signifies 3 units ; the same figure, in the second 
place, signifies 3 tenSj or thirty ; its value is now increased 
ten times. Again, the same figure, in the third place, signi- 
fies neither 3 units^ nor 3 tens^ but 3 hundreds^ which is t'n 
times the value of the same figure in the place immediately 
preceding, that is, in the place of tens ; and this is a funda- 
mental law in notation, that a removal of one place towards 
the left increases the value of a figure ten times. 

Ten hundred make a tho^iscmd^ or a unit of the fourth 
order. Then follow tens and hundreds of thovvs.^\\^%^\w*^^ 
same manner as tens and hundreds o£ \XTi\\s. T^o >^ciQVisj«sA% 



10 JVITMEBATION. T S. 

wacceedmUionSj biUians, &c., to each of wLich, as to tmkt 
and to thousands) are appropriated three places^*' as exhi- 
bited in the following examples : 



« 

O . n3 

Ct n S a) 



=c § a g 



o 



00 



P. ^ ra 3 :^ jS 

O^ H « ]3 H & 



CO GQ OQ OQ OD 

•Tjj 'O TIJ 'O ^O 

^ QJ (U (X) (U 

Ui f-< U l-i »M 



Example 1st 3 174592 83746a 5,1 2 
Example 2d. 3, 1 7 4, 5 9 2, 8 3 7, 4 6 3, 5 1 2^ 

<*-i °3 *^ **-< *«-• <*-< • ^ 




To facilitate the reading of large numbers, it is frequently 
practised to point them off into periods oNkree figures eachj 
as in the 2d example. The names and the order of the pe» 
riods being known, this division enables us to read nun^ 
bers consisting of many figures as easily as we can read 
three figures only. Thus, the above examples are read 3 
(three) Quadrillions, 174 (one hundred seventy-four) TriW 
lions, 692 (five hundred ninety-two) Billions, 837 (eighl 
. hundred thirty-seven) Millions, 463 (four hundred sixty* 
three) Thousands, 512 (five hundred and twelve.) 

Afler the same manner are read the numbers contained m 
the following 

* This is according to the French meliiod of couatin?. The EnsUsh, after 
Iniodreclg of millions, instead of proceeding to billions, reckon thousand^ tens and 
bupdreds of thousands of oiillionS; appropriating «br j^aces, instead of threQr 49 
mtUJons, biUious, Sec, 
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2fTT]II£RATION TABI.IL 

«S Those words at the head of the 



g table arc applicable to any ram of 

number, and must be committed pep- 
fectly to memory, so as to be readilj 
applied on any occasion. 



^ CO 



rj * • 

KHSSSHHtliHP Of these charactere, 1, 2, 8, 4. 5^ 

.... 7 6, 7, 8, 9, 0, the fdne frst are some- 

... 8 6 times called significant figures, or 

..432 digits, in distinction from the uutj 

. 70 5 4 which, of itself, is of no value, yet, 

8 6 2 placed at the right hand of another 

9 3 7 1 figure, it increases the value of 

5 8 6 that figure in the same tenfold pro- 

10302070 portion as if it had been followed by 

806105409 any one of the significant figures. 

Note. Should the pupil find any difficulty in reading the 
following numbers, let him first transcribe them, and point 
them off into periods. 

6768 52831209 286297314013 

34120 175264013 5203846761204 

701602 3456720834 13478120673019 

6539285 25037026531 341246801734526 

The expressing of numbers, (as now shown,) by figures, 
is called Notationj The reading of any number set down in 
figures, is called NumercUion. 

After being able to read correctly all the numbers in the 
foregoing table, the pupil may proceed to express the fol- 
lowing numbers by figures : 

1. Sevtoty-six. 

2. Eight hundred and seven. 

3. Twelve hundred, (that is, one thousand and twahnaBe- 
dred.) 




IS ADDITION OF SIMPLE KUMBXSS. 

4. Eighteen hundred. 

5. Twenty-seven hundred and nineteen. 
.6* Forty-nine hundred and sixty. 

7. Ninety-two thousand and forty-five. 

8. One hundred thousand. 

' 9. Two miiiionS| eighty thousands, and seven hundredik 
•10. One hundred millions, one hundred thousand, ens 
hundred and one. 

11. Fif^y-toeo Millions, six thousand, and twenty* 

12. Sii; hiuions, seven millions, eight thousand, and niiM 
hundred. 

13. Ninety-four billions, eighteen thousand, one hundred 
and seventeen. 

14. One hundred thirty-two billions, two hundred millions, 
and nine. 

15. Five trillions, sixty billions, twelve millions, and ten 
thousand. 

16. Seven hundred trillions, eighty-six billions, and seven 
millions. 




AXUDITIOK 

* OF SIMPLE NUJMBERS. 

IT 4. 1. James had 5 peaches, his mother gays him 3 
peaches more; how many peaches had he then? 

2. John bought a slate for 25 cents, and a book for eight 
eents ; how many cents did he give for both ? 

3. Peter bought a waggon for 36 cents, and sold It so as 
to gain 9 cents ; how many cents did he get for it? 

4. Frank gave 15 walnuts to one boy, 8 to another, and 
bad 7 left ; how many walnuts had l^e at first ? 

5. A man bought a chaise for 54 dollais ; he expended 
dollars in repairs, and then sold it so as to gain 6 dollars ; 
how many dollars did he get for the chaise ? 

6. A man bought 3 cows ; for the first he gave 9 dollai^ 
for the second he gave 12 dollars, and for the other he gav^ 
10 dollars ; how many dollars did he give for all the cows? 

7. Samuel bought an orange for 8 cents, a book for 17 
cents, a knife for 20 cents, and some walnuts for 4 cefil»4 
lipfv many cents did he spend ? 
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8. A man had 3 calves worth 2 dollars each. 4 calm 
worth 3 dollars each, and 7 calves worth 5 dollars each) 
how many calves had he ? ' ' 

9. A man 80I4 a cow for liS dollars, some com for 20 dol* 
Icrs, wheat for 25 dollars, and butter for 5 dollars ; how 
manv dollars must he receive ? 

/ The putting together two or more nurobers,\(as in (hfi 
ibregoing examplctF,) so as to make one whole mmber^ is 
called AddUuni^ and the whole number is calle^the tton, or 
Qmoynt.\ 

10. One man owes me 5 dollars, another owes me 6 
dollars, another 8 dollars, another 14 dollars, and another 8 
dollars ; what is the amount due to me r 

11. What is the amount of 4, 3, 7, 2, 8, and 9 dollars r 

12. In a certain school 9 stisdy grammar, 15 study arith" 
metjc, 20 attend to writing, and 12 study geography; what 
\» the whole number of scholars ? 

Signs. . A cross, -|-, cue line horizontal and the other peiv 
pendicular,/is the sign of adHttion. It shows that numbers, 
with thisr-sfgn between them, are to be added together. It 
is soDictimes read p/us, which is a Latin word signifying 
more. 

Two parallel, horizontal lines, ^, are the sign^ equality. 
It signifies that the number before it is equal to tne number 
after it. Thus, 5 -|- 'd = 8 is read 5 and 3 are 8 ; or, 5 plus 
(that is, more) 3 is equal to 8. 

In this manner let the pupil be instructed to commit Uie 
(bllowing * 



ADDITION TABLE. 



2 + = 
2 + 1 - 
2 + 2 = 
2+3 = 
2 + 4 = 
2 + 5 = 
2 + 6 = 
2 + 7 = 
.? + 8 = 
8 + 9 = 



2 


3H 


h0= 3 


3 


3- 


-1=4 


4 


3^ 


-2= 5 


5 


3- 


-3= 6 


6 


3 - 


-4= 7 


7 


3- 


-5= 8 


8 


3- 


-6= 9 


9 


3. 


-7= 10 


10 


3 + 81= 11 


11 


3 + 9 =;;: 12 


£ 


1 
1 


• 



4 + 0= 4 


5- 


^H 


hl = 5 


5- 


4- 


-2= 6 


5- 


4- 


-3= 7 


5. 


4- 


-4^= 8 


5- 


4-- 


-5= 9 


5- 


4- 


-6= 10 


5- 


4- 


-7=11 


5- 


4- 


-8=12 5-1 


4- 


- 9 = 13 


5-f 





1 

2 

* 

3 
4 
5 
6 

7 
8 
9 



= ft 
- « 

= 7 
= 8 
= 9 
= 10 
= 11 
= 12 
= 18 
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ADDITION TABLE-CCHVTINUED. 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 



f-Oas: 6 


7H 


\-0=z 7 


8- 


-0= 8 


9^ 


-1= 7 


7- 


-1= 8 


8- 


-1= 9 


9^ 


-2= 8 


7- 


-2= 9 


8- 


-2=10 


9- 


-3= 9 


7- 


-3=10 


8^ 


-3 = 11 


9- 


-4=10 


7- 


-4=11 


8- 


-4 = 12 


9- 


-6=11 


7- 


-5 = 12 


8- 


-6=13 


9- 


-6 = 12 


7- 


-6 = 13 


8- 


-6 = 14 


9- 


- 7 = 13 


7- 


-7=14 


o- 


-7 = 16 


9r 


- 8 = 14 


7- 


-8=15 


8- 


-8=16 


9- 


-9 = 16 


7- 


-9 = 16 


8-1 


-9 = 17 


9- 





1 

3 

4 
6 
6 
7 
8 
9 



9 
10 
11 
18 

la 

14 
15 

le 

17 
18 



^H 


- 9 = how many ? 


8- 


[-7 — how many ? 


4- 


-3H 


- 2 = how many ? 


6- 


-4- 


-5 = how many? 


2- 


-0- 


-4H 


- 6 = how many ? .> 


7- 


-1- 


-0- 


- 8 = how many ? 


8- 


-0- 


-9- 


- 5 =: how many ? 


9- 


-2- 


-6- 


-4H 


-5= how many? 


1- 


-3- 


-6- 


-7- 


-8 — how many ? 


1- 


-2- 


-3- 


- 1- 


- 5 -[- 6 = how many ? 


^6- 


-9- 


-0- 


-2- 


- 4 -[- 5 = how manyf 


-2- 


-6- 


- -|- 8 + 3 = how many ^ 



IT 5. When the nnmbers to be added are snudl^ the addi- 
tion is readily performed in the mind; but it will frequently 
be more convenient, and even necessary, to write the num- 
bers down before adding* them. 

13. Harry had 43 cents, his fa^er gave him 25 cents 
more ; how many cents had he then ? 

One of these numbers contains 4 tens iind 8 units. The 
other number contains 2 tens and 6 iinits. To unite these 
two numbers together into one, write them down one 
under the other, placing the nniia of one number directly 
under tmts of the other, and the tens of one number directly 
ufider ley» of the o*ther, thus : 

43 cents. Having written the numbers in this 
25 cents, ner| draw a line underneath. 



*k» 
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4S ceuts ^^ ^^° begin at the right hand, and add 

25 eefds. ^® ^ "'"** ®^ ^® lower number to the 3 

..^ ' units of the upper nnraber, making 8 uuitSy 

6 which we set down in unit's place. 

We then proceed to the next column, and 

43 eenis, add the 2 tens of the lower number to the 

25 cents. 4 tens of the upper number, making 6 tens, 

— or 60, which we set dcwn in ten's place, 

Am. 68 cenis. ^^^ ^^le work is done. 

It now appears tLat Harry's whole number of cents is 6 
tens and 8 units, or 68 cents ; that is, 43 -f- 25 = 68. 

"^14. A farmer bought a chaise for 210 dollars, a horse for 
70 dollars, and a saddle for 9 dollars ; what was the whok 
amount ? 

' Write the numbers as before directed, with units under 
unitS) tens under tens, &c. 

OPERATION. 

Chake^ 210 dollars. Add as before. The units will 

Hone^ 70 duUarn, be 9, the tens 8, and the hundreda 
Saddle^ 9 dollars, 2^ that is, 210 -f- 70 -f 9 = 289. 

AnamcTy 289 dollars. 

After the same manner are performed the following ex- 
amples : 

15. A man had 15 sheep in one pasture,. 20 in another 
pasture, and 143 in another; how many sheep had lie in 
the three piistures ? 16 -[- 20 -[- 143 == how many ? 

167>Al man has three farms, one containing 500 aerei^, 
another 213 acres, and another 76 acres; how many acres 
in the three farms ? 600 -f 213 -|- 76 = how many ? 

17.^ought a farm for 2316 dollars, and afterwards sold 
it so as to gain 660 dollars ; what did I sell the farm for ? 
2316 -f- 650 = how many ? 

£Qtherto the amount of any one column, when added up, 
has not exceeded 9 ; consequently has been expressed by a 
jcn^/e figure. But it will frequently happen that the amount 
of a single column will exceed 9, requiring /too or niore figures 
to express it. 

18. There are three bags of money. The first contains 
676 dollars, the second, 663 dollars, ^e third, 524 dollars, 
lybat IS the amount contained in all the bags ? 
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OPEKATlori Writing dowTi the numbers as 

i V^' rio •iready directed, we begin with tha 

Stcondhag, C53 ^ght hand, or unit cohimn, and 

Airrf bay, J24 ^^^ ^j^^ ^^^^^^ ^^ l,^ ^3^ ^^^^ j^^ 

<4i}i(Niii^, ^053 • ^ m\\X^ and 1 ten. Setting down 

tlie 3 units, or right hand figure, 
in unites place, directly under the column, wc reserve the 
1 ten, OF left hand figure, to be addf^d with the other 
feus, in the next column, saying, 1, which we reserved, to 2 
makes 3, and 5 are 8, and 7 are 15,, whi *h is 5 units of its 
mvn order, and 1 unit of the next higher orJer, that is, 6 ten» 
and 1 hundred* . Setting down the 6 tens, or light hand .*:gure, 
directly under the cchimn of tens, we reserve the left hand 
figure, or 1 hundred, to be added in the coluraii of hun- 
dreds^ saying, 1 to 5 is 6, and 6 are 12, and»8 are 20, which 
bcin^, the last column, we set down the whole number, 
writing the 0, or right hand figure, directly under the column, 
and carrying forward the 2, or left hand figure, to the next 
piace[, cr place of thousands. Wherefore, we find the whole 
amount of money contained in the three hags to be 2053 
dullprs,- — the answer. 

y Proof. We may reverse the order, and, beginning at th^ 
Hbp, add the figures downward. If the two results are alike, 
the work is supposed to be right., 

From the examples and illustrations Tiow given, we d^ 
rire the following; 

I. Write the numbers to be added> one under another, 
placing units tuider units, tens under tens, &c., and draw a, 
tine underneath. 

IL Begin af the right hand or unit cohimn^ and add to- 
gether all th(, figures contained in that column : if the 
sunount does not exceed 9, write it under the column ; but 
if the amount exceed 9, so that it shall require two or more 
figures to express it, write down the unit figure only under 
the column ; the/ figure or figures to the left hand of units, 
being tensy are so many units of the next higher order, 
whicli, beinqj reserved, must be carried forward, and added 
to the first figure in the aext column. 

III. Add each succeeding column in die same manner, an* 
i^t down the whole- amount at the laat column 



V 5. ADDITION OF SIMPLE NUMB£R!\ 1} 

:i@XAMPLES FOR PRACTICE. 

19. A man bought four loads of hay; one load weighed 
1817 pounds, another weighed 19dO pounds, another 2 IM 
pounds, and another 2210 pounds; what was the amouot 
of hay purchased ? 

20. A person owes A ^.00 dollars, B 2160 dollars, C 785 
dollarsJD 92 dollars ; what is the amount of his debts ? 

21.' A farmer raised in one year 1200 bushels of wheat^ 
850 bushels of Indian corn, 1000 bushels of oats, 1086 bush* 
els of barley, and 74 bushels of pease ; what was the whole 
amount? Ann. 4210. 

22. St. Paul's Cathedral, in London, cost 800,000 pounds 
sterling; the Royal Exchange 80,000 pounds ; the Mansion* 
House 40,000 pounds; Black Friari|pridge 152,840 pounds; 
Westminster Bridge 389,000 pounds, and the Monument 
13,000 pounds ; what is the amount of these sums ? 

AiUr, 1,474,840 pounds. 

23. At the census in 1820, the number of inhabitants in 
the New England States was as follows : — Maine, 298,335; 
New Hampshire, 244,161 ; Vermont, 236,764 ; Massachu- 
setts, 253,287 ; Rhode Island, 83,059 ; Connecticut, 275,248 ; 
what was the w^hole number of inhabitants, at thpt time, in 
those States? Am. 1,389,854. 

24. From the creation to the departure of the Lsiac!ites 
fri;,.n Egypt was 2513 years ; to the sie ge of Troy, 307 years 
more; to the building of Sol*^on's 'ffSffw^ each, tw$^^$i 
the building of Rome, 251'^years; to the expulsion of the 
kings from Rome, 244 years ;' to the destruction cJl Carthage, 
363 years ; to the death of Julius Capsar, 102 years ; to the 
Christian era, 44 years; required the time from the Crea- 
tion to the Christian era. Ansi 4004 years. 

25. 26. 

B863705421061 4 3 6758 3 021463 

8107429 3 15638 1752349713620 

62530 a 4792 608127 5 3 06217 

24713 5 565 2 1746?0128 

673 S703263 4 720 13 
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27. 28. 

5364 2D 7631023 90 2 37546 8 2 135 

2 8 1 2 3 45 6 72948 283496 7326 708 
« 6 7 4; 2 8 7 9 4 930 6 342167321 

3 162835906 718 23654780243G9 
76 42865 3 769 2 30506070809 



23. What is the amount of 46723, 6742, and 986 dollars? 

3^0. A man has three orchards ; in the first there are 140 
w^^A that bear apples, and 64 trees that bear peaches ; in 
lUt second, 234 trees bear apples, and 73 bear cherries ; in 
the ihird, 47 trees be|r plums, 36 bear pears, and 25 bear 
chi^rica ; how many Mes in all the orchards ? 



ro NUMERATION AND ADDITION. 

QUESTIONS* 

1. What is a single or individual thing called ? 2..What 
ia notation.^ 3. What are the methods of notation now in 
use t^^ — jy^HmgSl^ltfe^U^ Arabic characters or figures ? 

-"^STWhat is nutocfration > 6. What is a fundamental law in 
Dotation 2 7. What is addition ? S.^ilPV^hat is the rule 
for addition? 9* What is the result, or number sought, 
4 called? l(^ What 18 the sign of addition? 11. ^-^-*of 
y equality? 12. How is addUion proved ? (^ 

? ^ N 1 '' 

^ EXBUCISES: ^ ^ 

* *1. Washington was bom in the year of our Lord 17S9; 
» he was 67 years old when he died ; in what year of our 

Lord did he die ^ 

2. f^he invasion of Greece by Xerxes took place 481 yeoiw 
before Christ ; how long ajgo is that this current year 1827? 

3. There are two cumbers, the less number is 8671, the 
differeace between the numbers is 5M ; what is the greater 
number* 
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4. A man borrowed a sum of - moneys and paid io part 
664 dollars ; tibe sum left unpaid was 876 dollars; what was 
the sum borrowed ? 

5. There are four numbers, the first 317, the second 81S| 
the third 1350, and the fourth as much as the other three J 
what is the sum of them alh? 

6. A gentleman left his daughter 16 thousand, 16 huiH 
dred and 16 doUiBLrs ; he left his son 1800 more than his 
daughter ; what was his son's portion, and. what was the 
wnount of the whole estate ? j- { Son's portion, 19,416* 

'^^' I Whole estate, 37,032. 

7. A man, at his death, left his estate to his four children, 
who, after paying debts to the amount of 1476 dollars, 
received 4768 dollars each; how Ipch was the whole 
estate? Ans. 20548. 

8. A man bought four hogs, each weighing 875 pounds ; 
how much did they all weigh? Ans. 1500. 

9. The fore quarters of an ox, weigh one ^hundred and 
eight pounds each, the hind quarters weigh one hundred 
and twenty-four pounds each, the hide serenty-six pounds, 
and the tallow sixty pounds ; what is the whole weight of 
the ox ? Ans. 600. 

10. A man, being asked bis age, said he was thii-ty-four 
years old when his eldeist son was born, who was tbea fif« 
teen years cf age ; what was the age of the father? 

11. A man sold two cows for sixt^s5,,4dl2£«j£^ch, twgj^. 
ty bushels of corn for twelve dollars, and one Bluidred 
pounds of tallow for eight dollars ; what was his due ? 



SUBTRAOVlOir 

OF SIMPLE NUMBERS. 

ir^ 1. Chsffles, having 18 cents^ bought a book, for wiiidi 
he gave 6 cents ; how m^ny cents had he left ? 

2. John had 12 apples; he gave 5 of them to his brothier^ 
how many had he left ? 

8. Peter played at maibles; he had 23 wh^.he bera^ 
but when he had done he had only 12 \ Yiom ismi^ ^^ 
lose? 




CO sujrrRACTioir or simple NUMBERa. tT ^ 

4. A man bought a cow for 17 dollars, and sold her again 
for 22 dollars ; hour many dollars did he gain ? 

5. Charles is 9 years old, and Andrew is 13 ; what is tbd 
difference in their ages ? 

6. A man borrowed 50 dollars, and paid all but 18 ; how 
many dollars did he pay ? thai is, take 18 from 50, and 
how manv would there be left? 

7. John bought a book and slate for 33 cents ; he gave 8 
cents for the book ; what did the slate cost him ? 

8. Peter bouj^ht a waggon for 36 cents, and sold it f'j 40 
oents; how many cenfs did he gain by the bargain ? 

9. Peter sold a waggon for 46 cents, which was 9 cents 
more than he gave for it ; how many cents did he give for 
the waggon ? ||t 

10. A boy, being^ked how old he was, said th-xt he wai 
^5 years younger than his father, whose age was 33 years ; 

how old was the boy ? 

*■ 

\The taking of a less number from a greater^ (as in the 
(bregoing examples) is called Subtraction. The greater 
number is ealled the iminuend^)xhe less number ihefsubtrch 
hendj and what is lef{ after subti action is called tlie 0liffer^ 
€ncCy OP rcmainderii 

11. If the minuend be 8, and the subtrahend 3, what h 
, She difference or remainder ? Ans. 5. 

12. Ifj^ggik Lphen d be 4, and the minuend 16, what is 

[i€*tWEainaerr 

13. Samuel bought a book for 20 cents ; he paid down 12 
cents ; how many cents more must he pay ? 

Sign. A short horizontal line, — , is the sign of subtrac- 
tion. It is usually read minusj which is a Latin word signi- 
fying less. It shows that the number afkr it is to be taken 
from the number before it. Thus, 6 — 3 = 5, is read 8 mi- 
nus or less 3 is equal td 5; or, 3 from 8 leaves 5. Tbd 
latter expression is to be used by the pupil in committing 
tbe following 



m 
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SUBTRACTIOlf TABI«E. 



1 
3 
4 
6 
6 
7 
8 
9 
10 



— 2 = 

— 2 = 

— 2 = 

— 2 = 

— 2 = 

— 2 = 

— 2 = 

— 2 = 




1 
2 
3 

4 
5 
6 
7 

8 



3 
4 
5 

7- 

8- 

9- 

12- 

13- 



3 
3 
3 




1 
2 



6 
7 

8 

9 

10 



3 
3 
3 
3 
3 



3 

4 
6 
6 
7 



4 
6 
6 
7 
8 
9 
10 



4 = 
4 = 
4 = 
4 = 
4 = 
4 = 
4 = 




1 
2 
3 
4 
5 
6 



6 — 6 = 

6 — 5=1 

7 — 5 = 2 

8 — 5 = 3 


7 — 7 = 

8—7=1 

— 7 = 2 

10 — 7 = 8 


9 — 6 = 4 
10 — 5 = 5 


8 — 6 = 
9—6=1 


6 — 6 = 


10—^=^2 


7 — 6=1 

8 — 6 = 2 

9 — 6 = 3 
10—6 = 4 


9 — 9 = 
10 — 9 = 1 



3 = bow many ? 
5 = how many ? 

4 r= how ir*xny ? 

3 = liow many ? 

4 = how many ? 



18 
28 
22 
33 
41 



— 7 = bow mary ? 

— 7 = bow many ? 
— 13 =r bow many ? 

— 6 = bow many ? 

— 16 =. how many ? 



IT 7. When the numbers ar^ imall^ as lu the foregoing 
examples, the taking of a less number from a greater is rea* 
dily done in the mind ^ but when the numbers are largCf 
(be operation is most easily performed part at a time, and 
therefore it is necessary to write the numbers down before 
performing the 0'-3ratioii. 

14. A farmer*, having a flock of 237 sheep, lost 114 of 
them by disease ; how many bad he left ? 

Here we have 4 units to be taken from 7 units, 1 ten U. 
be taken from 3 tens, and 1 hundred to be taken from 2 
hundreds. It will therefore be most convenient to write the 
less number "inder the greater, observing, as in addition, to 
place units under units, tens under tens, &c. thus : 

We now begin with the 



OPERATION. 
From 237 the minuend, 
Take 114 the subtrahend^ 

123 the remainder. 



units, saying, 4 (units) from 
7, (units,) and there remain 3y 
(units,) which we set down 
directly under the column in 
unit's place. Then, proceed 
.'ng to the next column, rv^e say, 1 (ten) from 3, (tens,) and 
liere remain 2, (lens,)^ which vre set dow^ iq («*'« places 
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Phicee^g to this next eoltnhn, we say, 1 (hundred) from 9u 

Jhnndreds,) and there remama 1, (hundred,) whi<m we set 
own in hnndrtd?$ place, and the work is done. It now an* 
pears, that the number of ^eep left was 123 \ that is^ 
237—114 = 123. 

After the same manner are performed the following e^^ 
amples : 

15. There arc two farms; one is valued at 3750, and die 
other at 1600 dollars ; what is the difference in the value 
of the two farms ? 

16. A man's property is worth 8560 dollars, but he has 
debts to the amount of 3600 dollars ; what will remain after 
paying his debts? 

17. Jamei, having 15 cents, bought a pen-knife, for which 
he gave 7 cents ; how many cents had he left ? 
OPERATION. 

16 ceiU$» A dijfScuIty presents itself here ; for we 

7 ceiUi, cannot take 7 from 5 ; but we can tdce 7 

-^ from 16, and there will remain 8. 

8 cents left. 

18. A man bought a horse for 85 dollars, and a cow for, 
27 dollars ; what did the horse cost hyn more than tiie 
cow? 

OPERATION. 'The same difficulty meets us hefe as in 

Honey 65 the last example ; we cannot take 7 from 
CuWy .27 6 ; but in the last example the larger num- 
T%:4r Tq ^^ consisted of 1 ten ap * 5 units, which 

Difference^ 68 together make 15; we therefore took 7 
from 16. Here we have 8 tens and 5 units. We can now, 
in the mind, suppose 1 ten taken from the 8 tens, which 
would leave 7 tens, and this 1 ten we can suppose joined to 
the 6 units, making 15. We can now take 7 from 15, as be- 
fore, and there will remain 8, which we set down. The 
taking of 1 ten out of 8 tens, and joining it with the 5 units, 
is called borrowing ten. Proceeding to the next higher op« 
der, or tens, we must consider the upper figure, 8, from 
which we borrowed, 1 less, calling it 7 ; then, taking 2 (tens) 
from 7, (tens,) there will remain 5, (tens,) which we set down, 
making the difference 58 dollars. Or, instead of making 
the upper figure 1 less^ calling it 7, we may make the lower 
figure one morej calling it 3, and the result will be the same ; 
for 3 firom 8 leaves 5, the same as 2 from 7, 
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19. A man borrowed 713 dollars, and piid 471 doUaiBf 
how many dollars did he then owe? 713 — 471= how 
ttany? Jsni. 242 dollars 

20. 1612 — 465 = how many ? Ans. 1147. 

21. 43751 —6782 = how many ? Am. 36969. 

If 8. The pupil vidll readily perceive, that subtraction^it 
the reome of addition.) 

22. A mah bought ^0 sheep, and sold 18 of them ; how 
tx&tij had he left ? 40 — 18 = how many ? Ans. 22 sheep. 

23. A man sold 18 sheep, and had 22 left; how many had 
hfe at first ? 18 -[- 22 = how many ? Ana, 40. 

24^7 A man bought a horse for 75 dollars, and a cow for 
16 dollars ; what was the aiiference of the costs ? 
76 — 16 = how many ? Reversed, 59 -|- 16 = how many? 

25. 114 — 103 = how many? Reversed, 1 1 -f 108 = how 
many ? 

26. 143 — 76 = how many ? Reversed, 67 + 76 z= how 
many ? 

Hence, subtraction may be proved by ad^UUonf as in the 
ft>regoing examples, and addition by subtraction. 

To prove subtractUmj we may add the remainder to the 
subtrahend^ and, if the work is right, the amotmt will be equal 
to the minuend, '■, - 

To prove addition^ we may svhtrojct^ successively, from 
the amount, the several numbers which were added to pro- 
duce it, and^if the work is right, there will be no re^ 
mainder. | Thus 7 + 8 + 6 = 21 ; proofs 21 — 6 = 15, and 
16 — 8 = 7, and 7 — 7 = 0. 

From the remarks and illustrations now given, we dedxkem 
the following 

RULE. 

I. Write down the numbers, the less under the greater, 
placing units under units, tens under tens, &c. and draw a 
line under them.; 

II. Beginning with units, take successively each figure in 
the Hotoer number from the figure over^ it, and write die ro» 
mainder directly below. * « 

III. i When the figure in the lower number exceeds the 
figure over it, suppose 10 to be added to the vpper figure; 
but in this case we must add 1 to the lower figure in the 
Bext column, bejore subtracting. This is called borroumg 10*. 



ftl fOPPLKMSHT TO BUHTRACTIOir. V I, 

SXAMPI«£S FOR PRACTICB. 

S7« If a Curm aod the buildings on it be valued at 10(K)0| 
and the buildings alone be valued at 4567 dollars, what ii 
the value of the land ? 

28. The population of New England, at the census in 
M(k), was 1,232,464 ; in 1820 it was 1,6592854 ; what was 
the increase in ^p years ? * It 

29. What h the difierence between 7,648,203 and 
928,671? 

30. How much must you add to 358,642 to maka 
1,487,945 ? 

31. A man bought an estate for 13,682 dollars, and sold it 
again for 15^293 dollars; did he gain or lose by it? and how 
much? 

32. From 364,710,825,193 take 27.940,386,574. 

33. From 831,025,403,270 take 651,308,604,782. 

84. From 127,368,047,216,843 take 978,654,827,352. 



TO SUBTRACTION. 

QUESTIONS. 

1. What is subtraction 1 • 2NWhat is the greater number 

called ? 3. -^ the /<m number ? 4. What is the rewU 

or answer called ? 5.^Vhat is the sign of subtraction ? 
6. What is the rtdel 7. What is understood by borrowing 
ten 1 8. X)f what is subtraction the reverse ? 9. How is 
subtraction proved ? 10. How is addition proved by sub* 
traction ? 

EXERCISES. 

1. How long from the discovery of America by Colum- 
bus, in 1492, to th^ commencement of the Revolutionary 
war in 1775, which gained our Independence ? 

2. Supposing a man to have been Loni in xhe year 1773, 
now (/Id was he in 1827 ? 

3. Supposing a man to have been 80 years old in the year 
1826, in what year was he born ? 

4. There are two numbers, whose diflfercnce vs 8764 ; the 
grcjiier number is 15687 ; I demand the less ? 



V 8. stTPPUBHiarT to STTBTBAcnoir. tb 

9. What numbeuM|h8l '11V hich, taken from 8794, letTCS 
865? ^^B^ 

6. What nmnoHHp to which if you add 789, it wiH 
become 6350 ? ^^^ 

7. In New Yofk, hr the census of 1620, there were 
123,706 inhabitanll^'VBoston, 43,940; how many more 
inhabitants were then^ New York than in Boston ? 

8. A man, possessing an estate of twelve thousand dollars, 
gave two thousand five hundred dollars to each of his two 
daughters, and the remainder to his son ; what was his son'ii 
share ? 

9. From seventeen million take fifty-six thousand, and 
what will remain ? 

10. What number, together with these three, viz. 1301, 
2561, and 3120, will make ten thousand? 

11. A man bought a horse for one hundred and fourteen 
dollars, and a chaise for one hundred and eighty-seven dol- 
lars ; how much more did he give for the chaise than for 
the horse ? 

12. A man borrow^ 7 ten dollar bills and 3 one dollar 
bills, and pays at one time 4 ten dollar bills and 5 one dol- 
lar bills ; how many ten dollar bills and one dollar bills 
must he afterwards pay to cancel the debt ? 

Ans* 2 ten doll, bills and 8 one dv.ll. 

13. The greater of two numbers is 24, and the less is 16; 
what is their difference ? 

14. The greater of two numbers is 24, ai^kd their differ- 
ence 8 ; what is tlie less number ? 

15. The sum of two numbers is 40, the less a 16 ; what 
is the greater ? 

16. A tree, 68 feet high, was broken off by the wind; Mie 
top part, w&ich fell, was 49 feet long; how high was the 
stump which was left ? f 

17. Our pious ancestors landed at Plymouth, Massaehu« ^ 
setts, in 1620 ; how many years since ? 

18. A man carried his produce to market; be sol J his 
pork for 45 dollars, his cheese for 38 dollars^and his butter 
for 29 dollars ; he received, in pay, salt to uTe value of 17 
dollars, 10 dollars worth of sugar, 5 dollars worth of mtw 
lasses, and the rest in money; how much money did he 
receive ? Ant* 80 dollars. 

19. A boy bought a tied for 28 cents^ and gave 14 cents 
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to have it repaired; he sold it ^r 4^^ts ; did he gain or 
lose by the bargain ? and how mu^^^K,. 

20. One man travels 67 miles ^l^H^t another man fol- 
lows at the rate of 42 miles a day ; "tney both start from 
the same place at the same time, how far will they be apart 

at the close of the first day ? of the second ? of 

the third > of the fourth ? 

21. One man starts from Boston Monday morning, and 
travels at the rate of 40 miles a day ; another starts from the 
•ame place Tuesday morning, and foUow^s on at the rate of 
70 miles a day ; how far are they apart Tuesday night ? 

Am. 10 mile^. 

22. A man, owing 379 dollars, paid at one time 47 dol- 
lars, at anotheir time 84 dollars, at another time 23 dollars, 
and at another time 143 dollars ; how much did he then 
owe ? Ans. 82 dollars. 

23. A man has property to the amount of 34764 dollars, 
but there are demands against him to the amount of 14297 
dollars ; how many dollars will be left after the payment of 
his debts ? 

24. Four men bought a lot of land for 482 dollars ; the 
first man paid 274 dollars, the second man 194 dollars lesf 
than the first, and the third man 20 dollars less than the 
second ; how much did the second, the third, and the fourth 
man pay ? C The second paid 80. 

Ana. < The third paid 60. 
( The fourth paid 68. 

25. A man, having 10,000 dollars, gave a>vay 9 dollars ^ 
how many had he left ? Ants, 9991. 



MU&VZP&ZOATZOH 

OF SIMPLE NUMBERS. 



w 



IT 9. 1. If one orange costs 6 cents, how many cent$ 

must I give for 2 oranges ? how n^any cents for I 

orauges ? for 4 oranges ? 

2. One bushel of apples, costs 20 cents ; how many ce&li 
must I give for 2 bushels ? for 3 bushels ? 
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8. One gallon contains 4 quarts ; how many quarts in 2 
gallons ? in 3 gallons ? in 4 gallons ? 

4. Three men bought a horse ; each man paid 23 dollars 
for his share ; how many dollars did the horse cost them ? 

5» A man has 4 farms worth 324 dollars each ; how many 
dollars are they all worth ? 

6. In one dollar there are one himdred cents ; how many 
cents in 5 dellars ? 

7. How much will 4 pair of shoes qost at 2 dollars a pair ? 

8. How much will two pounds of tea cost at 43 cents a 
pound? 

9. There are 24 hours in one day ; how many hours in 2 

days ? in 3 days ? in 4 days ? in 7 

days ? 

10. Six boys met a beggar, and gave him 15 cents each ; 
how many cents did the beggar receive ? 

(When questions occur, (as in the above examples,) where 

iiie same number is to be added to itself several times, the 

operation may be much facilitated by a rule, called MuM- 

plic(itmnym which the number to be repeated is called the 

Xy'lntdiiplicaiid^j^nd the number which shows how many times 

' fhe multiplicand is to be repeated is called the< mnitiplier» 

. The multiplicand and multiplier, when spoken of collectwely^ 

• are called th^/ac/or5,\ (producers,) and the answer is called 

^e product.) \ ' 

11. There is an orchard in which there are 6 rows of trees, 
and 27 trees in each row ; how many trees in the orchard ? 

In this example, it is 

In the first row, 27 trees. evident that the whole 

second .... 27 number of trees will be 

third .... 27 equal to the amount of 

fourth .... 27 five 27's added together. 

fifth .... 27 ....... In adding, we find 

, .- , • , jTZZ , that 7 taken ^\e times 

in the wh>U orchard, 135 trees. ^^^^^^ ^^ 3- ^^ ^^^ 

down the five units, and 
reserve the 3 tens; the amount of 2 taken five times is 10, 
and the 3, which we reserved, makes 13; which, written to 
the left of units, makes the whole number of trees 135. 

U we have learned that 7 taken 5 times amounts to 35, 
and that 2 taken 5 times amounts to 10, it is plain we need 
fvrite the number 27 but once^ &nd then, setting the multir 
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pUer under it, we may scy, 6 times 7 ai\s 35, writing down 

the 5, and reserving the 3 (tens) as in addition. Again, 5 

timfis 2 (tens) are 

MuUipUcandj 27 trees in each row. 10, (tens,) and 3, 

Multiplier, 5 rowi. (t^ns,) which we 

n -, A reserved, make 13. 

Product, 137 trees, An$. ^^^^^^ ^ before. 

^ 10. 12. There are on a board 3 rows of spots, and 4 
spots in each row ; how many spots on the board ? 
it m ^ ^ A slight inspection of the figure ^vilI 

show, that the number of spots may be 
# # # # found either by taking 4 three times, (3 
m 4k m m times 4 are 12,) or by taking 3 /our times, 
m m ^ m ^^ ^j^^^ 3 ^^ 22 ;) for we may say there 

are 3 rows cf 4 spots each, or 4 rows of 3 spots each ; there- 
fore, we may use either of the given numbers for a multi- 
plier, as best suits our "convenience. X We generally write 
the numbers as in subtraction, the larger uppermost, with 
units under units, tens under tens, &c.\ - Thus, 

Mtdtiplicandj 4 spots. Note. 4 and 3 are the factors, 

Multiplier, 3 roto^. which produce the product 12. 

Product, 12 Ans. 

Hence,-^ Multiplication is a short way of performng many 
additions ; m other words, — // is the method of repeating amf 
Hiunijor any given number oftimes.\^ 

Sign. Two short lines, crossing each other in the form 
of the letter X, are the sign of multiplication^ Thus, 3 X '^ 
= 12, signifies that 3 times 4 are equal to 12, or 4 times 3 
are 12. 

' Note. Before any progress can be' made in this rule, the 
following table must be committed perfectly to memory. 
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MUI^TIPUCATION TABUB. 



2 times are 

2X 1= 2 
2X 2= 4 
2X 3= 6 

2X 4= 8 
2X 6 = 10 
2X 6 = 12 
2X 7=14 
2X 8 = 16 
2X 9 = 18 
2 X 10 = 20 
2X 11 = 22 
2 X 12 = 24 



3X 
3X 



3 
3 
3 
3 
3 
3 



X 

X 

X 

X 

X 

X 
3X 
3X 
3X10 

3X 11 
3X12 




1 
2 
3 

4 
6 

6 

7 
8 
9: 





3 

C 

9 

12 

15 

18 

21 

24 

27 

30 

33 

36 



4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 




1 
2 
3 
4 
5 
6 
7 
8 
9 




4 
8 
12 
16 
20 
24 
28 
32 
36 



4X10 

4X11 
4X12 



40 

44 
48 



6X 
5X 
6X 



5 
5 
5 
5 
5 
5 
5 
5 
5 
5 



X 
X 
X 
X 
X 
X 
X 





1 

2 
3 

4 
5 
6 

7 
8 
9 



xio 

Xll 
X12 




5 
10 
16 
20 
26 
30 
36 
40 
46 
60 
55 
60 



6X 0= 
6X1=6 
6X 2 = 12 
6X 3z=18 
6 X 4 = 24 
6 X 6 = 30 
6 X 6 = 36 
6X 7 = 42 
6 X 8 = 48 
6 X 9 = 54 
6 X 10 = 60 
6 X 1 1 = 66 
6 X 12 = 72 



7X 
7X 
7X 
7X 
7X 
7X 
7X 




1 
2 
3 
4 
5 
6 




7 
14 
21 
28 
35 
42 



7 
7 
7 
7 
7 
7 



X 7 
X 8 
X 9 

xio 

Xll 
X12 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 



X = 



X 
X 
X 
X 
X 



1 

2 
3 

4 
5 



X 6 
X 7 
X 8 
X 9 
XIO 

Xll 
X12 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



X = 



X 
X 
X 
X 
X 
X 
X 
X 
X 



1 
2 
3 

4 
6 
6 

7 
8 
9 



XIO 

Xll 
X12 



49 
66 
63 

70 

77 
84 




8 
16 
24 
32 
40 
48 
66 
64 
72 
80 
88 
96 




9 
18 
27 
36 
46 
64 
63 
72 
81 
90 
99 
108 



10 
10 
10 
10 



X 

X 1 

X 2 

X 3 




10 
20 
30 



OX 
OX 
OX 
OX 
OX 
OX 
0X10 

0X11 
0X12 



4 
5 

i 

7 
8 
9 



40 

60 

60 

70 

80 

90 

100 

110 

120 



X 
X 
X 
X 
X 
X 





1 

2 
3 

4 
6 



X 6 

X 7 
X 8 
X 9 
XIO: 

Xll: 
X12; 





11 

22 

33 

44 

55 

66 

77 

88 

99 

110 

121 

132 



X 
X 
X 
X 
X 
X 
X 
X 
2X 
2X 
2X 
2X 




1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 



2X12 = 





12 

24 

36 

48 

60 

t2 

84 

96 

108 

120 

132 

144 
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9X J = howinany? 4X3x2 = 24. 

4 X 6 = faowiiiany? 3 X 2 X fi^^^^wmany? 

8 X 9=how many? 7x1 X 2 =,how many ? 

3 X 7 = howmany? 8x 3 X 2 = bowmany? 

5X5 = how many ? 3X2X4X5 = how many } 



13. What will 84 barrels of flour cost at 7 dollars a bar-' 
rel ? Ans. 588 dollars. 

14. A merchant bought 273 hats at 8 dollars each; what 
did they cx)st ? Ans, 2184 dollars. 

15. How many inches are there in 253 fee^ etery foot 
being 12 inches ? 

OPERATION. The product of 12, with each of the signifi- 

253 cant figures or digits, having been commit- 

12 ted to memory from the multiplication table, 

A -Jnor ^* ^* j^"*^ ^ ^^y ^^ multiply by li as by a 
Ans. 6{)6b ^jjjgj^ gg^j.^^ rj.^^^ J 2 ^.^gg 3 ^^ 3^^ g^^ 

16. What will 476 barrels of fish cost at 11 dollars a bar- 
rel ? Ans. 5236 dollars. 

17. A piece of valuable land, containing 33 acres, was 
sold for 246 dollars an acre ; what did the whole come to ? 

As 12 i$ the largest number, the product of which, with the 
nine digits, is found in the multiplication table, therefore, 
, when the multiplier exceeds 12, we multiply by each figure 
ia the multiplier separately, j Thus : 

OPERATION. ^- The muhipli- 

246 dollars^ the price of 1 acre. gj. consists of 3 

33 number of acres. tens i^nd 3 u^itg^ 

738 dollars, the price of 3 acres. T^^^. multiply- 

738 dollars, the price of ZO acres. *^? by the -* 



«.' 



units gives u(: 
Ans. 8118 dollars jUhe price ofZ3 acres. 738 dollars, tha 

price of 3 acres. 
We tlien multiply by the 3 tens, writing the first figure of 
the product (8) in tcn'^s place, that is, directly under the figure 
hy which we multiply. It now appears, that the product by 
the 3 tens consists of the same figures as the product by the 
three units ; but there is this difference — the figures in the 
product by the 3 tens are all removed one place further to- 
ward the left hand, by which their value is increased teit- 
fotd, which is as it should be, because the price of 30 acrea 
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18 evidently ten times as mnch as the price of 8 teres, that 
is, 7380 dollars ; and it is plain, that these two products^ 
added together, nve the price of 33 acres. * 

These examples will be sufficient to establish the fol« 
lowing 

t. Write down the multiplicand, under which write the 
multiplier, placing units under units, tens under tens, &c., 
and draw a line underneath. 

II.{ When the multiplier does not exceed 12, begin at the 
right hand of *the multiplicand, and multiply each figure con- 
tained in it by the multiplier, setting down, and carrying, as 
in addhjonr\ 

Ill/When the multiplier exceeds 12, multiply by each 
figure of the multiplier separately, first by the unite, then by 
the tens, &c., remembering always to place the first figure of 
each product directly under the ^gure by which you multi- 
ply. J Having gone through in this manner with each figure 
in tne multiplier, add their several products together, and 
the sum of them will be the product required. 

BXAMPLEis FOR PRACTIC£. 

18. There are 320 rods in a mile ; how many rods are 
there in 57 miles ? 

19. It is 436 miles from Boston to the city of Washing- 
ton ; how many rods is it ? 

20. What will 784 chests of tea cost, at 69 dollars a 
chest ? 

21. If 1851 men receive 758 dollars apiece, how many 
dollars will tbey all receive ? Ans, 1403058 dollars. 

22. There are 24 hours in a day; if a ship sail 7 miles in 
an hour, how many miles will she sail in 1 day^ at that rate ? 
how many miles in 36 days ? how many miles in 1 year, or 
365 days ? Ans. 61320 miles in 1 year. 

23. A merchant bought 13 pieces of cloth, each piece 
containing 28 yards, at 6 dollars a yard ; how many yards 
were there, and what was the whole cost ? 

Ans. The whole cost was 2li34 dollars* 

24. Multiply 37864 by 235. Producty 8898040. 

25 29831 ... 952. 28399112. 

16. M 93956 ... 8704. .^....m- 6177930M. 



^ 
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CONTRACTIONS IN MULTIPLICATION. 

L When the multiplier is a composite number, 

^ IT U. i Any number, which may be produced by the mul- 
tiplication of two or more numbers) is called a composite 
number. Thus, 15) which arises fro^ the multiplication of 
5 and 3, (5 X 3 = I^O ^ ^ coqiposite number, and' the num- 
b^ 5 and 3, which, multiplied togeth^produce i^ We called 
component partSy or factors of that number. ( So, also, 24 is a 
composite number ; its component parts or factors may be 2 
and 12 (2 X 12 = 24;) or they may ue 4 and 6 (4X6=: 
24 ;) or they may be 2, 3, and"4 (2 X 3 X 4 = 24.) 

1. What will 15 yards of cloth codt, at 4 dollars a yard? 

15 yards are equal to 5 X 3 yards. The cost of 5 

4 yards would be 5 X 4 = 20 dollars ; and because 15 | 

5 yards contain 3 times 5 yards, so the cost of 15 yards \ 
~ will evidentiy be 3 times the cost of 5 yards, that is, ' 
^^ 20 dollars X 3 = 60 dollars. Ans. 60 dollars. 

60 

•Wherefore, IftJte multiplier be a composite number y we may, 
if we please, multiply the multiplicand first by one of the com- 
ponent parts^ that product by the other ^ and so on, j if the com- . 
ponent parts be more than two; and, having' in this..\^iy 
multiplied by each of the component parts, the last produet 
will be the product required. 

2. What will 136 tons of potashes come to, at 96 dollars 
per ton ? 

8 X 12.= 96. It follows, therefore, that 8 and 12 are 
component parts or factors of 96. Hence, 

136 dollars, tiie price of 1 ton. ' 

8 one of the component parts, or factors. 

10S8 dollars, the price of 8 tons. 
12 the other component part, or factor. 



Ans. 13056 dollars, the price of 96 tons. 

"3. Supposing 342 men to be employed in a certain piece 
of work, for which they are to receive 1 12 dollars each, 
how much will they all receive ? 

^ K 7 X 2 3= 11«. Ans. 38304 doUars. 
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4. Multiply 367 bj 48. Producij 17616. 

6 853 ... 66. 47768. 

6 1086 ... 72. • ^... 78192. 

II. When the mulHpUer u 10, 100, 1000, ^c. 

IT Id. It wilbbe recollected, (IF 3.) that any figure, on be- 
ing removed one place towards the left hand, has its value 
increased tenfold f^ hence, to multiply any number by 10, it 
is only necessary* to unite a cipher on the right hand of it. 
Thus, 10 times 25 are 250 ; for the 5, which was units before, 
is now made./e7», and the 2, which was tens before, is now 
made hundreds. So, also, if any fif2;ure be removed two places 
V) wards the left hand, its value is increased 100 times, &c 
Hqhcc, 

When the multiplier if 10, 100, 1000, or 1 unth any number 
of ciphers annexed^ annex as many ciphers to the multipli- 
cand as there are ciphers in the multiplier, and the multi- 
plicand, so increased, will be .'he product required. Thus, 

Multiply 46 by 10, the product is 460. 

83 ... 100, 8300. 

95 ... 1000, 95000. ^ 

EXAMPIiES FOR PRACTICE. 

1 . What will 76 barrels of flour cost, at 1 dollars a barrel ? 

2. If 100 men receive 126 dollars each, how many dol- 
lars will they all receive ? 

3. What will 1000 pieces of broadcloth cost, estimatmg; 
each piece at 312 dollars ? 

4. Multiply 5682 by 10000. 
6 82134 ... 100000. 

IT 13. On the principle suggested in the last IT, it follows, 
When there are ciphers on the right hand of the muUipli' 
candj mtdtiplierj either or both^ we may, at first, neglect 
these ciphers, multiplying by the significarU figftres only ; 
after which we must annes as many ciphers to the product 
as there are ciphers on the right hand of tlie multiplicand 
Mid multiplier, counted together. 
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£XAMPJUES FOR PBACTICB. 

1^ If 1300 men receive 460" dollars apiece, how many 

dollars will they all receive ? 

OPERATION. ^^ ciphers in the multiplicand 

4^0 ^^^ multiplier, counted together, 

1300 are threes Disregarding these, we 

write the sigmficant figures of the 

138 multiplier under the sifpnficairU fig- 

'^fi * ures of the multiplicand, and multi- 

ciphers to the right hand of th6 
product, which gives the tru^ answer. 

2. The number of distinct buildings in New England^ 
appropriated to the spinning, weaving, and printing of coU 
ton goods, was estimated, in 1826, at 400, running, on a«L 
average, 700 spiudles each ; what was the whole number <^ 
spindles ? 

3. Multiply 357 by 6300. 

4 8600 .... 17. 

5 ;. 9340 .... 460. 

6 5200 .... 410. 

7 378 .... 204. 

OPERATION. 
378 
204 

1522 I^ ^^ operation it will be seen, that mnki- 

000 plying hy ciphers produces nothing. There- 

756 ^^^^* 

77112 

III. When there are ciphers between the significaiU figurm 
of ihe multiplier^ we may omit the ciphers, multiplying by 
the 9igmficant figures aiUy, placing the first figure of each pff»- 
liuct directly under the figure by which we multiply. 

EXAMPI.es FOR PRAOTICB. 

8. Multiply 154326 by 3007. 
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OPERATION. 

154326 
3007 



1080282 
462978 



Prodwty 464058282 

•.Multiply 643 by 206. 

10 1620 ... 2103. 

11 36243 ... 32004. 



z: 



EUPPZiEBIKSirT 

TO MULTIPLICATION. 

QUESTIONS. 

1. What is multiplication ? 2. What is the number fo be 

£ultiplied called ? 3. to multiply by called ? 4. What 
the result or answer called } 5. Taken collectively^ what 
are the multiplicand ana multiplier called ? 6. What is the 
sign of multiplication ? 7. What does it show ? 8. In what 
order must the given number be placed for multiplication ? 

9. lijV do you proceed when the multiplier is Ze^sthaii 12? 

10. ^rnen it exceeds 12, what is the method of procedure ? 
lly^hat is a composite number? 12. What is to be under- 
ffi^d by the component parts, or factors, of any number ? 
13. How may you proceed when the multiplier is a comp^ 
site number? 14. To multiply by 10, 100, 1000, &c., what 
suffices? 15. Why? 16. When there are ciphers on the 
right hand of the multiplicand, multiplier, either or both, 
how may we proceed? 17. When there are ciphers be- 
tween the significant figures of the multiplier, how are they 

to be treated? 

J - ■ ^'' '■ ^• 

£XERCIS£S. 

1. An army of 10700 men, having plundered a city, took 
•o much money, that, when it was shared among them, each 
man received 46 dollars; what was the sum of money 
tiken? 
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2. Supposing the number of houses in a certain town to 
be 145y each house, on an average, containing two families, 
and each family 6 members, what would be the number of 
inhabitants in that town ? Am. 1740. 

3. If 46 men can do a piece of work in 60 days, how 
many men will it take to do it in one day ? 

4. Two men depart from the same place, and travel in 
opposite directions, one at the rate of 27 miles a day, the 
other 31 miles a day ; how far apart will they be at the end 
of 6 days ? Ana. 348 miles. 

5. What number is that, the factors of which are 4, 7, 6, 
and20? ^ iii».' 3360. 

6. If 18 men can do a piece of work in 90 days, how long 
will it take one man to do the same ? 

7. What sum of money must be divided between 27 
men, so that each man may receive 115 dollars? 

8. There is a certain number, the factors of which are 89 
and 265 ; what is that number ? 

9. What b that number, of which 9, 12, and 14 are 
factors ? r 

10. If a carriage wheel turn round 346 times in running 
1 mile, how many times will it turn round in the distance 
from New York to Philadelphia, it being 95 miles. 

Aftt. 32870. 

11. In one minute are 60 seconds; how many seconds in 

4 minutes ? in 6 minutes ? in 20 minuj^^j^ 

in 40 minutes ? '" *Sk 

12. In one hour are 60 minutes ; how many 8econar\uk 

an hour ? in two hours ? how many seconds firtV 

nine o'clock in the morning till noon ? 

13. In one dollar are 6 shillings ; how many shillings iu 

3 dollars ? in 300 dollars ? in 467 dollars ? 

14. Two men, A and B, start from the same place at the 
sarnie time, and travel the same way ; A travels 52 miles a 
day, and B 44 miles a day ; how far apart will vhey be at 
the end of 10 days } 

15. If the interest of 100 cents, for oce yeoTj be 6 cents, 
how many cents will be the interest for 2 years ? — for 

4 years ? ■ for 10 years ? — ' — for 35 years ? for 84 

years ? 

16. If the interest of one dollar, for one year, be six cents, 
•'hat is the interest for 2 dollars the same time ? — 5 
^Uars ? 7 dollars ? 8 dollars ? — r- 96 dollars ? 
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17. A fanner sold 1^8 pounds of pork, at 6 cents a pound, 
and 48 pounds of cheese, at 7 cents a pound ; how many 
aents must he receive in pay ? 

18. A boy bought 10 oranges ; he kept 7 of them, and sokl 
Ihe others for 5 cents apiece ; how many cents did he receive ? 

19. The component parts of a certain number are 4, 6, 7, 
6, 9, 8, and 3 ; what is the number ? 

20. In 1 hogshead are 63 gallons; how many gallons in 8 
hogsheads ? In 1 gallon are 4 quarts ; how many quarts in 8 
hogsheads? In 1 quart are 2 pints ; how many pints in 8 hogs- 
beads ? 
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Divisioir 

OF SIMPLE NUMBERS. 

iri4. 1. James divided 12 apples among 4 boys ; how 
many did he give each boy ? t 

2. James would divide 12 apples among 3 boys; how 
many must he give each boy ? 

3. John had 15 apples, and gave them to his playmates, who 
peceived 3 apples each ; how many boys did he give them to ? 

4. If you had 20 cents, how many cakes could you buy 
at 4 cents apiece ? 

5. How many yards of ckxth could you buy for 30 dollars, 
at 5 dollars a yard ? 

6. If you pay 40 dollars for 10 yards of cloth, what is one 
yard worth? 

7. A man works 6 days for 42 shillings ; how many shil- 
lings is that for one day ? 

8. How many quarts in 4 pints? in 6 pints? 

— — in 10 pints ? 

9. How many times is 8 contained in 88 ? 

10. If a man can travel 4 miles an hour, how many hours 
would it take him to travel 24 miles? < 

11. In an orchard there are 28 trees standing in rows, 
imd there are 3 trees in a row ; how many rows are there ? 

Remark, When any one thing is divided into two equal 
parts, one of those parts is called h half; if into 3 equal 
parts, one of those parts is called a third; if into four equal 
parts, one part is called a quarter or a fourth ; if into nve, 
one part is called o^fiftk, and so on. 

D 
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12. A boy hmd two4ippleS| and gtre one half an apple to 
each of hb comfaniona ; how many were hU companionB:? 

13. A boy divided four apples among his companions, hj 

SVing them one third of an apple each; amoi^ how many 
d he divide his apples ? 

14. How many quarters in 3 oranges ? 

15. How many oranges would it take to give 12 boys one 
quarter of an orange each ? 

16. How much is one half of 12 apples ? 

17. How much is one third of 12 ? 

18. How much is one lourth of 12 ? 

19. A man had 30 sheep, and sold one fifth of them; 
how many of them did he sell ? 

20. A man purchased sheep for 7 dollars apiece, and 
paid for then:, all 63 dollars ; what was their numbei ? 

21. How many orauges, at 3 cents each, may be bought 
for 12 cents? 

It is plain, that as many times as 3 cents can be taken 
from 12 cents, so ma^y oranges may be bought; the object^ 
therefore, is to find how many times 3 is contained in 12. 

12 cents, <^ 

Pint arw»^ 3 ccnffc We see in this example, that 

*~^ we may take 3 from 12 foui 

^ times, aft^r which there is no re 

Second orange^ cents. mainder ; consequently, sHbtre» 

^ tian alcme is sufficient for the ope* 

Third orange, 3 cenU. ^^^^^ 5 ^"t ^ve may come to the 

— same result by a process, m most 

3 cases much shorter, called IM- 

Fewrth orange, 3 cents. vision. 

H 15. It is plain, that the cost of one orange, (3 cents,) 
multiplied by the number of oranges, (4,) is equal to the 
cost of all the oranges, (12 cents ;) 12 is, therefore, a pro^ 
« duct, and 3 onie of its factors ; and to find how manv times 
3 is contained in 12, is to find tibe other factor, which, mul* 
tiplied Into 3, will produce 12. This factor we find, by 
trial, to be 4, (4 X 3 xz 12 ;) consequently, 3 is contained in 
12 4 times.. Ans. 4or»Bg^. 

22. A man would dii Ide 12 oranges equally among 3 ehil- 
4ren; how many oranges would each child have? 

Here the object is to divide the 13 oranges into 3 equal 
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mrunur or simvlb nihibbrs. 



» 



parts, and to ascertain the number of oranges in each of thott 
parts. The operation is evidently as in the last example, and 
consists in finding a number, which, multiplied by 3, will pro* 
duce 12, This number we have already found to be 4. 

Ans. 4 oranges apiece. 

As, therefore, mvltipUcation is a short way of performing 

y many addiUaus of the same number ; so^'c^iinsion is a short 

f way of performing many suhtracliom oi the same number; 

aqd may be defined, ^A^ method of finding how many times 

one number is eontai^ieS^in anoth^ and also of dividing a num' 

her irUo any numbvr of equal pjTtS, In all cases, the^^oceas 

,/ of division consists in finding one of the factors of a given 

product, when the other factor is known.; 

i./ Tiie number given to he <firtJr^ is called ihe/ dividend^ 

.■ 'and answers to the product in multiplication^ Tn^ number 

/ given to divide hy is called the' c/ioisor, and answers to one of 

the factors in mu I tipli cation. ^ The remdt^ or answer sought, 

' is called thc^'^^Ma/ten/, '(from the Lstin word ^ruo/ic^, how 

many ?) and answers to the other factor. 

Sign. /The sign for division is a short horizontal line be» 
' tween two dots, -r-'^ It shows tliat tl^e number hefwe it is 
to be divided by the^ number after it. Thus 27 -^ 9 = 3 is 
read, 27 divided by 9 is ef|ual to 3 ; 6r, to shorcea the ex* 
pression, 27 by 9 is 3 ; or, 9 in 27 3 times. In place of the 
dots^ the. 'dividend is often written over the line, and the ^ 
visor under it,; to express division; thus, ^ = 3, read aa 
before. 
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IT X6s 23. How many yards of cloth, at 4 dollars a yard, 
can be bought for 85& dollars ? 

Here the number to be divided is 856, which therefore 
is the dinidend; 4 is the number to divide by, and there- 
fore the dioisor. It is not eyident how many times 4 is con- 
tainexl iu so lai*ge a number as 856. This difficulty will be 
readily overcome, if we decompose this number, thus : 

856 = goo + 40 + 16. 
Beginning with the hundreds, we readily perceive that 4 b 
' contained in^ 2 times ^ consequently, in 800 it is contained 
200 times. Proceeding to the tens, 4 is contained in 4 I 
lime, and consequently in 40 it b contained 10 timei^ 
Lastly, in 16 it is contained 4 times. We now have 
200 + 10-1-4 = 214 for the quotient, or the number of 
times 4 b contained in 856. Ans. 214' yarda^ 

We may arrive to the same result without decomposing 
the dividend, except as it is done in the mind, taking it by 
parts, in the following manner : 

For the sake cf convenience, we 
write down the dividend with the divi- 
sor on the left, and draw a line between 
them ; we also draw a line underneath* 
Then, beginning op, the left haii4i 



,4^ 856/ 
Quotient, 214 
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we seek haw often the divisor (4) is contained in 8| 
(hundreds,) the left hand figure ; finding it to be 2 times, 
we write 2 directly under the 8, which, falling in the please 
of hundreds, is in reality 200. . Proceeding to tens, 4 is con- 
tained in 5 (tens) 1 time, which we set down in ten*$ 
place, directly under the 5 (tens.) But, after taking 4 times 
ten out of the 5 tens, there is 1 ten left. This 1 ten we join 
to the 6 units, making 16. Then, 4 into 16 goes 4 times, 
which we set down, and the work is done. 
This manner of performing the operation is called Shoft 
/ Division, (The computation, it may be perceived, is carried 
on partly in the mind, which it is always easy to do when 
the divisor docs not exceed 12.) 

RULE. 

From the illustration of this example^ we derive this general 
rule for dividing j when the divisor does not exceed 12 : 

I. Find how many times the divisor is contained in the 
first figure, or figures, of the dividend, and, setting it direcV 
ly under the dividend, carry the remainder, if any, to the 
next figure as so many tens. 

II. Find how many times the divisor is contained in this 
dividend, and set it down as before, continuing so to do till 
all the figures in the dividend are divided. 

'Prjqpf. We have seen, (IT 15,.) that the divisor ihd quo- 
tient are factors, whose product is the dividend, and we 
have also seen, that dividing the dividend by one factor is 
merely a process for finding &e other. 

Hence division and multiplicaHon mutually prove each other. 
/ f' To prove diviflbn^'we may multiply the divisor by the quo- 
tient, and, if the work be right, the product will be, the same 
as the dividend ; or we may divide the dividend by the quo^. 
Henty and, if the work is right, the r«^( vnll be the same as 
tlie divisor. » 

' ^ To prove tnultipHcation, we may divide the product by am 
J factWy and, if the work be right, the quotient viiVi. be the oik» 
fa/fhft. 

£XAMPI^£S FOR PRACTICB. 

hoi 14. ^ man would divide 13,462,725 dollars among 5 men ; 
iw maay dollars would each receive ? 



^ 



mnaunr oer tfiMVLc cnprMiildii^ If Id, tt« 



OIIEIUATtON. 

/)HHSOr, 6) 13,462,725 
Qtiott^ii/:^ 2^92,545 



PttOOF. 

2,092,645 



In iliis example, as we cannot 
have 5 in the first figure, (1,) wet 
take two figures, uid say, 5 u 13 
will go 2 times, and there are 3 
Over, which, joined to 4, the next 
figure, makes 34 ; and 5 in 34 will 
go 6 times, &c. •"** 

In proofofthis example, we miil- 
tiply the quotient by the divisor^ 
and, as the product is the same aj 
the dividend, we conclude tbftt the 
work is right From a bare in- 
spection of the above example and 



13,462,725 

Its proof, it IS plai^ as before stated, that divisiou is the re- 
•oenc of multiplication, and that the two rules mutually provtt 
each otlier. 

25. How many yards of eloth ean be bought for 4,364,560 

dollars, at 2 dollars a yard ? at 3 dollars ? — — at 

4 dollars ? — — at 6 dollars ? — at 6 dollars ? at 

7? -Rt8> at9? at 10? *» 

No^e^ Let the pupil be required to prove the foregoing, 

and all fQlIowing examples. 

26. Divide 1005903360 by ^ 8, 4, 6, 6, 7, 8, 9, 10, 11^ 
and 12. 

27r If 2 pints make a quart, how j^any quarts in 8 pints I 

■■ . ' - in 12 pints ? ■ in 20 pints ? in 24 pints ? 

in 248 pinU ? in 3764 pints ? in 47632 pints > 



. ■.<..■ 



28. Four quarts make a gallon ; how many gallons in 8 

quarts? — -r- in 12 quarts ? ^ in 20 quarts ? in 36 

quarts? -— — in 368 quarts ? in 4896 quarts ? 

i3i543dl 44 quarts.^ • 

2d. A man gave 86 apples to 6 boys ; hoi^jmany apples 
would each boy receiv&l \ 

Dividend. Here, dividing the 

DiDi^fi^, 5 ) 86 number of the^pple* 

/^ .• . T? , o ♦J (^) ^t the number of 

QmtmU, n^l Rpnamder. ^^^'^^ ^^^^ ^^^ ^^^^ ^^^ 

ecwh boy's share would be 17 apples ; but there is one appf 
left. , 

ff 17. 5) 86 In order to divide ail the apples equ 

—-- ^'^ among the boys, it is plain, we must 
I^i Tide-thiameiemainiiig^pple int«f5(B ii< 
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•jMtr^ and ^ve one of these parts to each of the Jboys* Then 
each boy's share would be 17 apples, and one fifth part of 
another apple; which is written thus, 17} apples. 

Ans. 17} apples eack 

The 17, expressing ^Aole apples, are called tftf«5^er«^( that 

-^ is, whoh numbers.) The } (one fifth) of an apple, express^ 

ing pwrt oi firi>roken or divided apple, is called a fraciumf 

j ^ (that is, a broken number.) 

FractioDS, as we here see/are written with two niimberB| 
one directly over the other, ivith a short line between them, 
showing that the iq^per number is* to be divided by the 
hwiBr, The upper number, or dividend^ is, in fractions, call- 
ed^the numerator, ^and the lower number, or diviaoTj is called 
th6 denominator,. ' 

' -^Z Note, A camber like 17}^, composed of integers y (17) 
and a fraction, (•},) is called a mixed wimber, 

4 

In the preceding example, the one apple, which was left 

after carrying the division as far as could be by xohole num* 

hers, is called the remainder^ and is evidently a part of the 

dividend yet undivided. In order to complete tne divisioni 

this remainder, as we before remarked, must be divided into 

5 equal parts ; but the divisor itself expresses the number of 

parts. If, now, we examine the fraction, we shall see, that 

it consists of the remainder (1) for its numerator^ and the 

divisor (5) for its denojninator. 

. / • Therefore, if there be a remainder^ set it down at the right 

/ ^and of the quotient for the wmierator of a fraction, under 

■^ which write the divisor for its denominator*^ 

Proof of the last example. In proving this example, we 

m find it necessary to multiply 

5 our fraction by 5 ; but this is 

--— easily done, if we consid t, that 

^ the fraction •} expresses on$ 

part of an apple divided into 5 equal parts ; hence, 5 timet 
{^ is ^ = 1, tnat is, one whole apple, which we reserve to be 
added to the tmits^ saying, 5 times 7 are, 35, and one we re- 
served makes 36, &c. t'' 

80. Eight men drew a prize of 453 dollars in a lottery ^ 
how many dollars did each receive ? 
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Dkidend*, Here, alter carrying the division bm 
IXoisoTy 8 ) 453 far as possible by whide numbers, we 

^ have a remainder of 6 dollars, which, 

Quofi«nf, 66f written as above directed, gives for th« 
iBswer 56 dollars and ^ (five eighths) of another dollar, 
to each man. 

IT 18. Here we may notice, that the eighth part of 5 do)^ 
iars is the same as 5 times the eighth part of 1 dollar, that 
is, the eighth part of 5 dollars is { of a dollar. Hence, f 
expresses the quotient of 5 divided by 8. 

Proof, I is 5 parts, and 8 times 5 is 40, that is, ^ = 5, 

56 f which, reserved and added to the product of 8 timet 

8 6, makes 53, &c. ^Hence, to mdtipbf a fraction^ 

~~-/ /' we may multiply the manercUor^ and divide thft 

*^ product by the denominator* - V * * 

Or, in proving division, we may multiply the whole nunv- 
ber in the quotient only^ and to the product add the remain* 
der ; and this, till the pupil shall be more particularly taught 
in fractions, will be more easy in practice. Thus, 66 X 8 = 
448, and 448 -|- 5, the remainder, = 453, as before. 

31. There are 7 days in a week; how many weeks in 
865 days ? Ans. 52if weeks* 

32. When flour is worth 6 dollai^ a barrel, how many 
barrels may be bought for 25 dollars ? how many for 50 dot 
Iars ? — — for 487 dollars ? for 7631 dollars ? 

33. Divide 640 dollars among 4 men. 

640 -r- 4, or ^tt = 160 dollars, An$. 

54. 678 -^ 6, or ^s. = how many ? Ans. 113. 

55. AQ^Q. = how many ? 

36. J^^ = how many ? 

37. -4^^ = how many? ^r». 384}. 

38. ^^^ = how many ? 
S9. Aft|fl-i. = how many ? 
40. ZQt^J>i2 ~ how many > 

IF 19. 41. Divide 4370 dollars equally among 21 men^ 
When, as in this example, the divisor exceeds 12^ it is 
evident lliat the computation cannot be readily carried on in 
the mind, as in the foregoing examples. Wherefore, it is 
more convenient to write down the computation at lengthy 
hk the following manner : 
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OPERATiOff . We may writ^ the divisor 

DUnsor. Dwidend. QuoHeni. and dividend as in short di- 

21 ) 4370 ( 2082fi^. vision, but, instead of writing 

42 the quotient vnder the divi* 

dend, it will be found more 

1*^^ convenient to set it to the 

16® right hand. 

~2 Remainder. . taking the dividend by 

* partSy we seek how often we 
can have 21 in 43 (hundreds ;) finding it to be 2 times, we 
get down 2 on the right hand of the dividend for the high- 
est figure in the quotient The 43 being^iimfr«(29, it fol- 
lows, that the 2 must also be hundreds. This, however, 
we need not regard, for it is to be followed by tens and wntSj 
obtained from the tens and units of the dividend, and will 
therefore, at the end of the operation, be in the place of hun^ 
dreds, as it should be. 

It is plain that 2 (hundred) times 21 dollars ought now 
to be taken out of the dividend ; therefore, we multiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
making 42, (hundred,) which, vmtten under the 43 la the 
dividend, we. subtract, and to the remainder, 1, (hundred,) 
bring down the 7, (tens,) making 17 tens. 

We then seek how often the divisor is contained in 17, 
(tens ;) finding that it will not go, we write a cipher in the 
quotient, and bring down the next figure, making the whole 
170. We then seek how often 21 can be contained in 170, 
tod, finding it to be 8 times, we write 8 in the quotient, and, 
multiplying the divisor by this number, we set the product, 
168, under the 170 ; then, subtracting, we find the remain- 
der to be 2, which, written as a fraction on the right hand 
of the quotient, as already explained, gives 208^ dollars, 
(cfT the answer ^ 

This manner of performing the operation is called Long 
JXtfision, It consists in writing down the whole computation. 

From the above example, we derive the follovdng 

> I. Place the divisor on the left of the dividend, separate 
(hem by a line, and draw another line on the right of the 
dividend to separate it from the quotient. 
II. Take as many figures, on the left of the dividend, m 
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eontutt tbe divisor once or more ; seek how mmiy times thej 
contain it, and place the answer on the right hand of tbe 
dividend for the first figure in the quotient 

III. Multiply the divisor by this quotient figure, and write 
the product under that part of the dividend taken. 

IV. Subtract the product from the (Igurcs above, and to the 
remainder bring down the next figure in the divii\end, and 
divide the number it makes up, as before. So continue to 
do, till all the figures in the dividend shall have been brought 
down and divided./ 

Note 1. Having brought doivn a figure to the remainder, 
if the number it makes up be le»$ than the divisor, write 
% cipher in the quotient, and briug down the next figure. 

JVo/e 2. If the product of the divisor, by any quotient 
fi^re, be i/rea/er than the part of the dividend taken, it is an 
evidence that the quotient figure is too Uarge^ and must be 
diminished. If the remainder at any time be greater than 
the divisor, or equal to it, the quotient figure is tco smallf and 
must be increased. 

EXAMPI^ES FOR PRACTICE. 

1. How many hogsheads of molasses, at 27 dollars a hogn* 
head, may be bought for 6318 dollars ? 

Ans. 234 hogsheads^ 

2. If a man's income be 1248 dollars a year, how much 
is that per week, there being 52 weeks in a year ? 

Atts. 24 dollars per week. 
& What will be the quotient of 153598, divided by 29 ? 

Ans. 5296^1^ 

4. How many times is 63 contained in 30131 r 

Ans. 478 j^ times; that is, 478 times, and ^ of anothev 
time. 

5. ^Vhat v/ill be the several quotients of 7652, divided by 
16^ 23, 34, 86, and 92 ? 

6. If a farm, containing 256 acres, be worth 7168 dollars, 
what is that per acre ? ^ 

7. Whut will be the quotient of 974932, divided by 365 } 

Ans, 2671^'/j, 

8. Divide 3228242 dollars equally among 563 men ; how 
many dollars must each man receive ? Ans, 5734 dollan^ 

9. If 57624 be divided into 216, 586, and 976 equal part9| 
what will be the^ magnitude of one of each of these equal 
perts> 
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ita«. The magnitude of oiie of the JmI of tbeM«qjiiil|iarti 
wiU be 59/^ 

10. How maD/ times does 1030603615 coataia .3215? 

Am. 320561 timea 

11. The earth, in its annual revolution round the son, is 
•aid to travel 596088000 miles ; what is that per hour, thero 
being 8766 hours in a year ? 

12. -^Hf 5f^^ = *^o w many ? 

13. ^a^a^aa = how many? 

14. f» a y^ijy g i =: how many ? 



CONTRACTIONS IN DIVISION. 
I. When the divisor ia a composite rvUMBElu 

IT 29. 1. Bought 15 yards of cloth for 60 dollars ; how 
much w»^ that per yard ? 

15 yar Jj ^re 3X5 yards. If there had heen hut 5 ys^ds^ 
(he cost of one yard would be ^- = 12 dollars ; but, as there 
are 3 times d yards, the cost of one yard will evidently be 
but one third part ori2 dollars ; that is, -^ := 4 dollars. An$. 
^'Hence, when the divisor is a composite number, we niay, 
if we please, divide the dividend by one of the component 
parts, and the quotient^ arising from that division, by the 
vther ; the last quotient will be the answer. "^ 

2. If a man can travel 24 miles a day, how many days 
; will it take him to travel 264 miles ? 

It will evidently take him as many days as 264 contains 24» 
OPERATION. 
24 =6 X 4. 6)264 24)264(11 days, At^ 

4TS ^'' !1 

— 24 

11 days. 24 

8. Divide 576 by 48 = (8 X 6.) 

4. Divide 1260 by 63 = (7 X 9.) 

5. Divide 2430 by 81. 

6. Diviide 448 by 56* 

II. To dimde by 10, 100, 1000, ^c 

IT SI. 1. A prize of 2478 dollars is owned by 10 
what is each man's share ? 
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Eadi man's share will be equal to the irnmber of tens con- 
tained in the whole sum, and, if one of the figures be cut off 
at the right hand, all the figures to the left may be consid- 
ered so many tens; therefore, each man's share will be 
247^ dollars. 

It is evident, also, that if 2 figures had been cut off from 
the right, all the remaining fi2;ures would have been so nm- 
ny hundreds; if 3 figures, so many thousands^ &c. Hence 
we derive this general Rule^ dMdmg by 10, 100, 1000, 
V &c. :r{Cut off from the right of the dividend so many figures 
as there are ciphers in the divisor ; the figures to the left 
of the point will express the quotient^ and those to the right^ 
the remamdery 

2. In one dollar are 100 cents ; how many dollars in 42400 

cents? Ans. 424 dollars. 

424100 Here the divisor is 100; we therefore cut off 2 

I figures on the right hand, and all the figures to the 

le^ (424) express the dollars. 

S. Hovir many dollars in 34567 cents ? 

Ans. 345-j^ doAaiv. 

4. How many dollars in 4567840 cents ? 

5. How many dollars in 345600 cents ? 

6. How many dollars in 42604 cents ? Ans. 426yj|y 

7. 1000 mills make one dollar ; how many dollars in 4000 
mills? in 25000 mills ? -in 845000? 

8. How many dollars in 6487 mills? Ans. 6-^^ doUarSk 

9. How many dollars in 42863 mills ? — r- in 368456 
mills ? in 96842378 mills ? 

10. In one cent are 10 mills; how many cents in 40 

mills ? — in 400 mills ? in 20 mills ? in 46« 

mills ? in 4784 mills ? in 34640 mills ? 

III. When there are ciphers on the right hand of the dwisor. 

IT dd. 1. Divide 480 dollars among 40 men ? 

In this example, oi^r divisor, 

^mwek!^^^^^" (^^') ^® * composite number, 

4|0;^b|0 (10X4=40;) wemay,thcre- 

12 dolls. Ans. fore, divide by one component 

part, (10,) and that quotient by 
the oihery (4;) but to divide by 10, we have seen, is hut to 
eut off tibe right hand figure, leaving the figures to th« left 
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<if the point for the qnotient, which we divide by 4, and the 
Work is done. It is evident, that, if our divisor had been 
400, we should have cut off % figures, and have divided in 
the same manner ; if 4000, 3 figures, &c. Hence this gene- 
ral Rule x-r^^iVhta there are eij^enat the righi hand of&e^ f 
tisor/eut them off, and also as many places in the dividend \ 
diyiue the remaining figures in the dividend by the remain- 
ing figures in the divisor ; . then annex the figures, cut off 
firom the dividend, to tha remaindent^ 
2. Divide 748346 by 8000. 

DividefuL 
Dtmor, 8|000) 748|346. 

qiiotient, 93.-4946 Remainder. Am. 03||M* 

I. D^^46720367 by 4200000^ 

Dividend* 
I000)467|20367(ll|fy^j;^y^ QwOient. 

17 
42 

520367 Remainder. 

4. How many yards of cloth can be bought for 846600 
dollars, at 20 dollars per yard ? 

5. Divide 76428400 by 900000. 

6. Divide 345006000 by 84000. 

7. Divide 4680000 by 20, 200, 2000, 20000, 300, 4000, 
50, 600, 70000, and 80. 




SUPFl^BBflLU JN T TO DXVZ8X0N. 

1. What is division ? 2. In what does the process of di- 
vision consist ? 3. Division is the reverse of what ? 4. What 
is the nmnher to he dioiJed called, and to what does it aiy- 
swer in multiplication ? 5. AVhat is the number to dhide 
hy called, and to what does it answer, &c. ? 6. What is the 
result or answer called, &c. ? 7. What is the siffn of divi 
aion, and what does it show ? 8. What is the other wa^ of 
ancpressing division ? 9. What is short diomon. and how fa 

E 




it peiformed? .10. How it di^uoB frovetf ? 11. How it 
vmUpikaliim proved? . 12. What are integenj or whole 
numbers? 13. What are fradiongj or broken numbers? 
14. What is. a mixed number ? 15. Wheii there is any thing 
Uft after . division,. ^^^^ ^ it called, and. how is it to be 
written? 16. How are fractions written? 17. What is 

the upper number called? 18. '. the lower number? 

19. How do you multiply a fraction ? 20. To what do the 
numerator and tlie denominator of a fraction answer in di- 
vision? 21. What is 2on^ division? 22. Rule? 23. When 
the divisor is a composite number, how may we proceed ? 
24. When the divisor is 10, 100, 1000, &c., how may the 
operation be contracted ? 25. When there are ciphers at 
the right hand of the divisor, how may we proceed ? 

EXERCISES. 

1. An army of 1500 men, having plunde] 
2625000 doUars ; what was each man's share ? ^T / 

2. A certain number of men were concerned in the payr 
ment of 18950 dollars, and each man paid 25 dollars ; what 
was the number of men ? 

3. If 7412 eggs be packed in 34 baskets, how many in a 
basket? 

4. What number must I multiply by 135 that the pro- 
duct may be 505710 ? 

5. Light moves with such amazing rapidity, as to pass 
from the sun to the earth in about the space of 8 minutes^ 
Admitting the distance, asnsuaUy computed, to be 95,000,000 
miles, at what rate per minute does it travel ? 

6. If the product of two numbers be 704, and the multi* 
plier be 11, what is the multiplicand ? Ans, 64, 

7. If the product be 704, and the multij^caiML 64, what 
is the multiplier? Am* IL 

8. The divisor is IS, and the dividend 144; what is the 
quotient ? 

9. The quotient of two numbers is 8, and the dividend 
144 ; what is tlie divisor ? 

10. A man wishes to travel 585 miles in 13 days; hoif 
fttr must he. travel each day? 

11. If a man travels 45 miles a day, in how many A9f^, 
ynXi he travel 685 miles ? 
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1^. A man sold 35 cows for 560 dollars ; how much was 
that for each cow ? 

13. A man, selling his cows for 16 dollars each, received 
for all 660 dollais ; how many did he sell ? 

14. If 12 inches make a foot, how many feet are there in 
364812 inches? 

15. If 364812 inches are 30401 feet, how many inches 
make one foot ? 

16. Kyou would divide 48750 dojlars among 50 men, 
bow many dollars would you give to each one ? 

17. If you distribute 48750 doUars among a number of 
men, in such a manner as to give to each one 976 dollars, 
how many men receive a share ? 

18. A man has 17484 pounds of tea in 186 chests ; how 
many pounds in each chest ? 

19. A ntajl would put up 17484 pounds of tea into chests 
coi^tainina^ pounds each ; how many chests must he have? 

20. In sWrtain town there are 1740 inhabitants^, and 12 

persons in each house ; how many houses are there ? m 

each house are 2 families ; how many persons in each family? 

21. If 2760 men can dig a certain canal in one day, how 
many days would it take 46 men to do the same ? How 
many men would it take to do the work in 15 days? 

in 6 days ? ■ in 20 days ? in 40 day&? 

-^^ — in 120 days ? *T 

22. If a carriage wheel turns round 32870 times in run^ 
ning from New York to Philadelphia, a distance of 95 miles, 
how many times does it turn in running Imile ? Ans. 346. 

23. Sixty seconds make one minute ; how many minutes 

in 3600 seconds ? ^ in 86400 seconds r — in 604800 

seconds ? in 2419200 seconds ? 

24. Sixty minutes make one hour ; how many hours in 

1440 minutes? in 10080 minutes? -- — in 40320 

minutes ? in 525960 minutes ? 

25. Twenty-four hours make a day; how many days in 
168 hours ? in 672 hours ? in 8766 hovrs ? 

.26. How many times can I subtract forty-eight from four 
hufidred and eighty ? 

27. How many times 3478 is equal to 47854 ? 

28. A bushel of grain is 32 quarts ; how many quarts must 
I dip out of a chest of grain to make one half (^) of a 

bushel ? for one fourth (J) of a bushel ? — -^ for one 

eighth (i-) of a bushel ? As^* to t?ie fauf , 4 quarts. 



^ 
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M. HoW^lftaw ,18 j^ of 20? ^ of 48 ? ^of 

I of 845878 ? i of 204030648 ? 

iiiw. to the lasty 102015324. 




U How many walnuts are one third part (^) of 3 wal- 

ikuts? -^ of 6 walnuts? — — iofl2? -^of30? 

^of,45? i of 300? iof478? ^ 

of 3456320 ? An$. to the kuty 1 ld2106|! 

31. WhatisJof4? i of 20 ? J of 320? ^ 

of 7843 ? Ans. to the la^t^ 1960 jl 



2MCZSOZSZJ[iANIIO0S QUlSSTIONff, 

Sivolvingihe Principles of the preceding Rules. 

Note. The preceding rules^ viz. Numerati^ 'Addition, 
Subtraction, Multiplication, and Division, are cSittl the FSm^ 
^omental Rules of ArUhmetity beeause they ar« the foui^ 
dation of all other rules. 

1. A man bought a chaise for 218 dollars, and a horse for 
142 dollars ; what did they both cost ? 

2. If a horse and chaise cost 360 dollars, and the chaise 
cost 218 dollars, what is the cost of the horse ? If the horse 
e^t 142 dollars, what is the cost of the chaise ? 

3. If the sum of 2 numbers be 487, and the greater num'^ 
ber be 348, what is the less number ? If the less number 
be 139, what is the greater number? 

4. If th^ minuend be 7842, and the subtrahend 3481, 
what is the remainder? If the remainder be 4361, and the 
minuend be 7842, what is the subtrahend? 

IT 23. When the mmuend and the subtrahend are given, 
how do you find the remainder ? 

When the minuend and remainder are given, how do yon 
find the subtrahend ? , 

When the subtrahend and the remainder are given, liow 
do YOU find the minuend ? 

When you have the sum of two numbers, and one of them 
given, hov/ do you find the other ? 

When you have the greater of two numbers, and their 
diS^ence given, how do you find the less number ? 

When you have the less of two numbers, and their diffi 
erne {{ven^ how do you find the greater number ? 
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6« The ram of two numbers is 48, and one of the mimben 
is 19; what is the other? 

6. The greater of two numbers is 29, and their difference 
10 ; what is the iesa number ? 

7. The less of two numbers is 19, and their difference is 
10 ; what is the greater 1 

8. A man bought 5 pieces of cloth, at 44 dollars a piece; 
974 pairs of shoes, at 3 dollars a pair ; 600 pieces of calico, 
at 6 dollars a piece ; what is the amount ? 

9. A man sold six cows, worth fifteen dollars each, and a 
yoke of oxen, for 67 dollars ; in pay, he received a chaise, 
worth 124 dollars, and the rest in money ; how much money 
did he receive ? 

10. What will be the cost of 15 pounds of butter, at 13 
cents per pound ? ^^ 

11. How many bushels of wheat can you buy for 48llP 
dollars, at 2 dollars per bushel ? 

IT 24. When the price of one pound, one bushel, &c. of 
iny commodity is given, how do you find the cost of onv 
number of pounds, or bushels, &c. of that commodity ? If 
the price of the 1 pound, &c. be in cents, in what will the 

whole cost be? If in dollars, what? if in shillings? 

if in pence ? &c. 

When the cost of any given number of pounds, or bushels, 
&c. is given, how do you find the price of one pound or 
bushel, &c. In what kind of money will the answer be ? 

When the cost of a number of pounds, &c is given, and 
also the price of one pound, &c., how do you fiad the num- 
ber of pounds, &c. 

12. When rye is 84 cents per bushel, what will be the cost 
of 948 bushels ? how many dollars will it be ? 

13. If 648 pounds of tea cost 284 dollars, (that is, 28400 
cents,) what is the price of one popnd ? 

When the factors are given^ how do you find the product? 

When die product and one factor are given, how do you 
find the other factor ? 

When the divisor and quptient are given, how do jou 
find the dividend ? 

When the dividend and quotient are given, how do yoi 
find the divisor ? 

14. What is the product of 754 and 25 ? 
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16. Wbat niimba*, multiplied by 25, will produce 18850? 

16. What number, multiplied by 754, will produce 18850? 

17. If a man save six cents a day, how many cents would 
he save in a year, (365 days,) ? ■ how many in 45 
yean ? how many dollars would it be ? how many cows 
could he buy with the money, at 12 dollars each ? 

Ana, to the last, 62 cows, and 1 dollar 50 cents remaindePi 

/ 18. A boy bought a number of apples ; he gave away ten 

of them to his companions, and afterwards bought thirty-four 

V more, and divided bne half of what he then had among four 

cottipanlons, who received 8 apples each ; how many apples 

did the boy first buy ? 

Let the pupil take the last number of apples, 8, and re- 
verse the process. Ans. 40 apples. 

19. There is a certain number, to which, if 4 be added, 
and 7 be subtracted, and the difference be multiplied by 8^ 
and the product divided by 3^ the quotient will be 64 ; what 
is that number ? Am. 27. 

20. A chess board has 8 rows of 8 squares each ; how 
many squares on the board ? 

IT 25. 21. There is a spot of ground 5 rods long, and 3 
rods wide ; how many square rods does it contain ? 

Note. A square rod is a 
square (like one of those in 
the annexed figure) meas- 
uring a rod on each side; 
By an inspection of the 
figure, it will be seen, that 
there are as many squares 
in a row as rods on one side, 
and that the number of rows 

is equal to the number of rods on the other side ; therefore^ 

5 X 3=15, the number of squares. 

Ans. 15 square rods. 

A figure like A, B, C, D, having its opposite sides equal 
and parallell. Is called a parallelogram or oblong. 

22. There is an oblong field, 40 rods long, and 24 rod« 
"wide ; how masy square rods does it contain ? 

23. How many square inches in a board 12 inches long, 
and 12 inches broad ? Ans. 144. 
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24. How many square feet in a board 14 teet long andS 
feet wide ? 

25. A certain township is six miles square ; how many 
square miles does it contam ? Ans* 36. 

26. ikman bought a farm for 22464 dollars ; he sold one half 
of it for 12480 doUars, at the rate of 20 dollars per acre; how 
many acres did he buy ? and what did it cost him per acre ? 

27. A boy bought a sled for 86 cents, and sold it again for 
8 quarts of walnuts ; he sold one half of the nuts at 12 cents 
a quart, and gave the rest for a penknife, which he spld for 
34 ceUiS ; how many cents did he lose by his bargains ? 

f'28. In a certain school-house, there are 5 rows of desks; 
m each row are six seats, and each seat will accommodate 
2 "pupils ; there are also 2 rows, of 3 seats each, of the 
same size as the others, and one long seat where 8 pupils 
may sit; how many scholars will this house accommo- 
date? Ans. 80» 

29. How many square feet of boards will it take for the 
floor of a room 16 feet long, and 15 feet wide, if we allow 
12 square feet for waste ? 

30. There is a room 6 yards long and 5 yards wide ; how 
many yards of carpeting, a yard wide, will be sufficient to cover 
the floors, if the hearth and fireplace occupy 3 square yards ? 

31. A board, 14 feet long, contains 28 square feet; what 
IS its breadth ? 

32. How many pounds of pork, worth 6 cents a poundj 
can be bought for 144 cents ? 

33. How many pounds of butter, at 15 cents per poundp 
must be paid for 25 pounds of tea, at 42 cents per pound ? 

34. 4-f-5-|-6-|-l-|-8 = how many ? 

35. 4 + 3 + 10 — 2 — 4 + 6 — 7 = howmany? 

36. A man di^'ides 30 bushels of potatoes among 3 poor, 
men ; how many bushels does each man receive ? What is 
i of thirty ? How many are f (two thirds) of 30 ? 

37. How many are on:e third (-J) of 3? of 6? 

— of 9 ? of 282 ? ^ of 45674312 ? 

38. How many are two thirds (f ) of 3 ? of 6 ? 

— -of 9? of 282? -of 45674312? ' 

39. How many are J of 40 ? J of 40 ? J of 

60? fof60? iof80? of 124? of 

246876 ? -t— i of 246876 ? 

40. How many is | of 80 ? ^ of 80 ? ^of lOOi 

41. An inch is one twelfth part (-j^) of afoot; how many 
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feet in 12 inches ? in 24 imshes ? in 36 inches ? 

in 12243648 inches ? 

42. If 4 pounds of tea cost 128 cents, ivhat does 1 pound 

cost ? 2 pounds ? 3 pounds ? -^ 6 pounds ? 

100 pounds ? 

43. When oranges are worth 4 cents apiece, how manj 
can be bought for four pistareens, (or 20 cent pieces ?) 
?V44. The earth, in moving round the sun, travels at the 
rate of 68000 miles an hour ; how many miles does it travel 
in one day, (24 hours ?) how many miles in one year, (365 
days ?) and how many days would it take a roan to travel 
this last distance, at the rate of 40 miles a day ? how many 
years ? Ans. to the last, 40800 years. 

45. How much can a man earn in 20 weeks, at 80 ceyU 
per day, Sundays excepted ? 

■< 46. A man married at the age of 23; he lived with his 
wife 14 years; she then died, leaving hhn a daughter, 12 
years of age ; 8 years after, the daughter was married to a 
man 5 years older than herself, who was 40 years of age 
when the father died ; how old was the father at his deatli ? 

Ans, 60 years 

47. There is a' field 20 rods longy and 8 rods unde ; how 
many square rods does it contain ? Ans. 160 rods. 

48. What is the width of a field, which is 20 rods long, 
and contains 160 square rods ? 

49. What is the length of a field, 8 rods wide, and con-* 
taining 160 square rods ? 

50. What is the width of a piece of land, 25 rods long, 
and containing 400 square rods ? 



coiapoviffD uruioBiiRS. 

IT M. A number eisnressing things of the same kind it 
called a simple number | thus, 100 men. 56 years, 75 cents, 
•re each of them simple numbers ; but,Avhen a number ex- 
presses things of different kinds, it is called a compound namr 
« W; thus, 43 dollars 25 cents and 3 mills, is a compound 
nilmber; so 4 years 6 months and 3 days, 46 pounds 7 
•hillings and 6 pence, are compound numbers. 

Note, fDifferent kinds, or names, are usuAly called li/- 
ftrmU d^rimiruUionsK ' 
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FEDERAL MONEY, 

/ I 

Federal money is the coin of the United States. I The 

l(jnds, or denominations, are eagles, dollars, dimesy centSy 

and mills. 

10 mills - - - are equal to - 1 cent 

10 cents, (= 100 mills,) - - . =1 dime. 

10 dimes, ( » 100 cenU » 1000 mills,) - =1 dollar. 

lOdollars, (= 100 dimes »1000cents» 10000 mills) = 1 ea^e.* 

Sign. This character, $ , placed before a number, shows 
H to express federal money. 

As 10 mills make a cent, 10 cents a dime, 10 dimes a 
dollar, &c. it is plain, that tlie relative value of mills, cents, 
dimes, dollars and eaf^les corresponds^ the orders of units, 
tens, hundreds, &c. in simple numbers.) Hence, they may 
be read either in tlie lowest denomifiation,^or partly in a 
higher^ and partly in the lowest denomination. Thus : 




»4 6 5 2 may be read, 34652 mills ; or 3465 cents and 2 mills ; 
or, reckoning the eagles tens of dollars, and the dimes tens 
of cents, which is the usual practice, the whole may be 
read, 34 dollars 65 cents and 2 mills. ^■ 

For ease in calculating, a point (') called a separatrix^'f 
ifl^^placed between the dollars and cents, showing that all the 
figures at the left hand express dollars, while the two first , 
figures at the right hand express cents, and the third^ mills. 
Thus, the above example is written $ 34^652 ; that is, 34 
dollars 65 cents 2 mills, as above. , As 100 cents make a 
dollar, the cents may be any number from 1 to 99, often re- 
quiring two figures to express them i for this reason, two 
places are appropriated to ceuts^! at 4!ne right hand of the 
point, and if the number of cents be less than ten^ requiring 
out one figure to express them, the ten*s place must be filled 
with a cipher. Thus, 2 dollars and 6 cents are written -2^06. 
10 mills make a cent, and consequently the miLh never ex- 
ceed 9, and are always expressed by a single figure. Only 



* The eagle is a g(dd coin, the doUar and diiiie are silver coins, the cent is a 
tnppor coin. Th^iiil is only imajptKuy, there being no coin of that denomina* 
lion. There are Sdfeaffles,' half dollars, half dimes, and half cents, real coins: 



t Tlie character used for the separatriXf in tlie " Scholars' Arithmetic/' was 
tf»e comma; the comma inverted is here adopted; to distinguish it from the comp 
BMt used in Dunctuatioa. 
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one place, therefore, is appropriated to mills, that is, th« 
place immeditttely following cents, or the third place from 
the point When there are no cents to be written, it is evi- 
dent that we most write two ciphers to fill np the places of 
cents. Thus, 2 dollars and 7 mills are written 2^007. Six 
cents are written H)6, and seven mills are written H)07. 

Note. Sometimes 5 mills s= ^ a cent is expressed fnuy 
tionally: thus, ^125 (twelve cents and five mills) is ex- 
pressed 12^, (twelve and a half centis.) 

17 dollars and 8 mills are written, 17^008 

4 dollars and 5 cents, - - . . • 4<05 

75 cents, --------- *76 . 

24 dollars, - - - 24' 

9 cents, ---- <09 

4 mills, «004 

6 dollars 1 cent and 3 mills, - - - 6^013 

Write down 470 dollars 2 cents ; 342 dollars 40 cents 
and 2 mills ; 100 dollars, 1 cent and 4 mills ; 1 mill ; 2 
mills; 3 mills; 4 mills; ^ cent, or 5 mills ; 1 cent and 1 null ; 
2 cents and 3 mills ; six cents and one mill ; sixty cents and 
one mill ; four dollars and one cent ; three cents ; five cents; 
nime cents. 



REDUCTION OP FEDERAL MONEY. 

IT 27. How many mills in one cent ? in 2 cents ? 

in 3 cents ? in 4 cents ? in 6 cents ? in 9 

cents ? in 10 cents ? in^O cents ? — — in 78 

cents ? in 100 cents, (= 1 dollar) ? in 2 dollars ? 

in 3 dollars ? in 4 dollars ? in 484 cents ? 

■ in 563 cents ? in 1 cent and 2 mills ? in 4 

cents and 5 mills ? 

How many cents in 2 dollars ? in 4 dollars ? in 

8 dollars ? in 3 dq}lars and 15 cents ? in 5 dol- 
lars and 20 cents ? in 4 dollars and 6 cents ? 

How many dollars in 400 cents ? in 600 cents ? 

in 380 cents? in 40765 cents? How many 

cents in. 1000 mills? How many dollars in 1000 mills? 

in 3000 mills ? in 8000 mills ? in 4378 

mUls? in 846732 mills ? * 

7^ changing one kind ofnumei^ Sfc, into another kmd^ with* 
0U altering the vaiue^ i$ called Reduction. 
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As tbere are 10 milb in one cent, it is plaii^ thM ceati an 
changed or reduced to milU by multiplying them by 10, ih% 
«, by merely annexing a cipher, (IT 12.) 100 cents make a 
dollar; therefore dollars are changed to cents by annexing 2 
ciphers^ and to mills by annexing 3 ciphers, j Thus, 16 dollars 
= 1600 cents = 16000 mills. Again, to change mills back 
to dollars, we have only to cut off the three riglU hand 
figures,] (^ 21 ;) and to change cents to dollars^' cut off the 
iwo rigm handfigure3y,'w]xen sJl the figures to the hft will be 
dollars, and the figures to the rights cents and mills. 

Reduce 34 dollars to cents. Ans, 3400 cents 

Reduce 240 dollars and 14 cents to cents. 

Ans, 24014 cents. 
Reduce $ 748443 to mills. Ans. 748143 miHs. 

Reduce 748143 mills to dollars. Am. jr748448. 

Reduce 3467489 mills to dollars. Ans. 3467^489.. 

Re<h}ce 48742 cents to dollars. Ans. $ 487^42. 

Reduce 1!?34678 mills to dollars. 
Reduce 3469876 cents to dolls^. 
Reduce $ 4867'467 to mills. 

Reduce 984 mills to dollars. Ans. $ *984 

Reduce 7 mills to dollars. Ans. $ ^007 

fteduce $ '014 to mills. 
Reduce 17846 cents to dollars. 
Reduce 984321 cents to mills. 

Reduce 9617J cents to dollars. Ans. $Wl7i. 

Reduce 2064J cents, 503 cents, 106 cents, 921^ cents, 
600 cents, 726 j cents, to dollars. 

Reduce 86763 mills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDERAL 

MONEY. 

IT d8. From what has been said, it is plain, that we may 
readily reduce any sums in> federal money to the same de* 
nomination, as to cents, or mills, and add or subtract them 
as simple numbers. Or, what is the same thing) we may 
set doum the swns, taMng care to write dollars under tdoUars, 
cents under cents, and mills under miUs, in such order, that the 
separating points of the several numbers shall faU directly under 
each other, and add them up (as simple mmbers^plaaing the 
separatrix in the amount directly under the otfier jkAiUs. 
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What b the amount of $487<643, $132'007^ $4^ 
md #264'102? Am. $ 887^792. 



OPERATION. 




OPERATION 


487643 mills. 


or, 


$487^643 


132007 mflls. 




$ 132W7 


4040 mills. 




$ 4*04 


264102 mills. 


' 


$ 264402 



Amount^ 887792 mills, = $ 887*792. $ 887*792 Amom^ 
EXAMPIiBS FOR PRACTICE. 

1. Bought 1 barrel of flour for 6 dollars 75 cents, 10 
pounds of coffee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12^ cents, and 2 oranges 
for 6 cents; what was the whole amount? .Ans. $.10*155. 

2. A man is indebted to A, $ 237'62 ; to B, $ 350 ; to C, 
$86*12^; toD, $9*62^; and to E, $0*834; what is tfa« 
amount of his debts ? AnSi $ 684*204. 

3. A man has three notes specifying the following sums, 
viz. three hundred dollars, fifty dollars sixty cents, and 
nine dollars eight cents ; what is the amount of the three 
notes? Ans. $359*6a 

4. What is the amount of $56*18, $7*37^, $280^ 
$0*287, $17, and $90*413? 

5. Bought a pair of oxen for $ 76*50, a horse for $ 85^ 
and a cow for $ 17*25 ; what was the whole amount? 

6. Bought a gallon of molasses for 28 cents, a quarter ef 
tea for 37^ cents, a pound of salt petre for 24 cents, 2 yardi 
of broadcloth for 11 dollars, 7 yards of flannel for 1 dollar 
62^ cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents ; how much for the whole ? 



SUBTRACTION OF FEDERAL MONEY. 

7. A man gave 4 dollars 75 cents for a pair of boots, and 
2 dollars 12^ cents for a pair of shoes ; how much did tbft 
boots cost him more than the shoes ? ^ 

OPERATION. OPERATKMH. 

4750 mills. or, $ 4*75 

2125 mills. $2*125 

2625 mills == $2*6!;5 Am. $ 2*625 Am, 
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8. A man bought a cow for eighteen dollars, and Sold her 
again for twenty-one dollars thirty-seten and a half cents ; 
how much did he gain ? Am* $ 3^375. 

9. A man bought a horse for 82 dollars, and sold him 
again for seventy-nine dollars seventy-five cents ; did he gain 
or lose ? and how much ? Am, He lost $ 2^25. 

10. A merchant bought a piece of cloth for $ 176, which 
proving to have been damaged, he is willing to lose on it, 
$ W50 ; what must he have for it ? Ans. $ 159^60. 

11. A man sold a farm for $ 5400, which was $ 725*37^ 
more {ban he gave for it ; what did he give for the farm ? 

12. A man, having $ 500, lost 83 cents ; how much had 
he left ? 

13. A man's income is $1200 a year, and he spends 
$ 800^35 ; how much does he lay up ? 

14. Subtract half a cent from seven dollars. 

15. How much must you add to $ 16^82 to make $ 25 ? 

16. How much must you subtract from $ 250, to leave 
$ 8744 ? 

17. A man bought a barrel of flour for $ 6^25, 7 pounds 
of coffee for $ 1'41 ; he paid a ten dollar bill; how much 
must he receive back in change ? ' 



MULTIPLICATION OF FEDERAL MONEY. 

IT 29. 2. .^at will 3 yards of cloth cost, at $4^62^ a 
yard? 
OPERATION. $ 4*625 are 4625 mills, which 

$ 4*625 multiplied by 3, the product is 

3 13875 mills. 13875 mills may 

- now be reduced to dollars by 

9 13 875, the answer. placing a point between the third 
and fourth figures, that is, between the hundreds and thou- 
sands, which is pointing off as many places for cents and 
mills, in the product, as there are places of cents and nulls 
in the sum given to be multiplied. This is evident ; for, as 
1000 mills make | dollar, consequently the thousandi in 
13875 mills must be so many dollars. 

2. At 16 cents a pound, what will 123 pounds of butter 
eost? 

P 
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dTERATlON. ^* *« product of 

I23y the number of fHnmds. ^7 two numben 

16 centsj the price per pamuL will be tbc samcy 

■ whichever of them 

"^38 be made the multi- 

123 . plier, therefore the 

$ 19^, the mower, ll"'"'*'*^' ''T8 *" 

^ ' larger number, is 

made the multiplicand, and the price the m^tiplier. 

123 times 16 ceuta is 1968 cents, which, reduced to dollars, 
is $ 19'68. 

' From tbe foregoing examples it appears, that the molti* 
plication of federal money does not differ from tl^ multipli* 
cation of simple numbers. The product will be the answer in 
the lowest denomijiation contained in the given sum^ which may 
then be reduced to dollars. 

EXAMPLES FOR PRACTICE. 

3. What will 250 bushels of rye come to, sit $ 0^88^ per 
bushel? Ans. $221'25. 

4. What is the value of 87 barrels of flour, at $ 6*37^ a 
barrel ? 

5. What will be' the cost of a hogshead of .-molasses, con- 
taining 63 gallons, at 28 j> cents a gallon ? Ans. $ 17^955. 

6. If a man spend 12^ cents a day, what will that aimount 
to in a year of 365 days ? what will it amount to in 5 
years ? * Ans. It will amount to $ 228' 12^ in 5 years. 

7. If it cost $36'75 to clothe a soldier 1 year, how much 
will it cost to clothe an army of 17800 men ? 

Ans, $654150. 
. 8. Multiply $ 367 by 46. 

9. Multiply $ 0W3 by 8600. 

10. What will be the cost of 4848 yards of calico, at 25 
cents, or one quarter of a dollar, per yard? Ans. jjl212. 

Note. As 25 cents is just J of a dollar, the operation in 
the above example may be contracted, or made shorter ; for, 
at one dollar per yard, the cost would be as many dollars as 
there are yards, that is. $4848; and at one quarter (J) of a 
dpUar per yard, it is plain, the cost would be one quarter (J) 
as many dollars as there are yards, that is, ^^^z=. $1212^ 
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When one quantity is containedln another exactly 2, 3, 4, 
5jd &c. times, it is called an aliquot or even part of that quanti- 
ty ; ihusy 25 cents is an aliquot part of a dollar j hecause 4 times 
25 cents is just equal to 1 dollar ; and 6 pence is an aliquot 
part of a shilling, hecause 2 times six pence just make 1 
shilling. The following tahle exhibits some of the aliquot 
parts of a dollar : 

TABI^E. From the illustration of the last 

cta. example, it appears, that, when the 

60 z=.^oja dollar. price per yard^ pounds &c. is one of 
•3i= i ^/<* ^^^ these aliquot parts of a dollar, the 
25 =z^ofa doUar. cost may be found, by dividing the 
20 =ziofa dollar. ' gi^cn number of yards^ pouwis, &c. 
12i— iofa dollar. ^Y ^^** number which it takes of 

6iZ^ of a dollar. ^? P^^%*^ °^^^ ^ ^^P.^']- ' ^f ^« 
e 1 r J 11 pnce be 50 cents, we divide by 2 ; 

5 =ThoJa doUar. jf gg ^^^ i,^.^ . .^ ^g^ ^^^ ^y g^ ^^ 

This manner of calculating ti^e cost of articles, by taking 
aliquot parts, i9 usually called Praclic0. 1 

11. What is the value of 14756 yard^^of cotton cloth, at 
12 j- scents, or ^ of a dollar, per yard ? 

By practice. By multiplication. 
8)14756 14766 
^25 ^ 



Ans. $1844^50 



73780 
29512 
14756 



$1844^500 Ans. as before. 

12. What is the cost of 18746 pounds of te%^t^50, = J 
dollar, per pound ? Ans. $9372*50 

13. What is the value of 9366 bushels of potatoes, at 33^ 
cents, or ^ of a dollar, per bushel ? s^^ =. $ 3122 Asis. 

14. What is the value of 48240 pounds of cheese, at 
$ '06^, = T^ of a dollar, per pound ? Ans. $ 3016. 

15. What cost 4870 oranges, at 5 cents, =z^ofB. dollar, 
apiece? * Ans. $243*50 

16. What is the value of 161020 bushels of apples, ai 20 
eents^ = -} of a dollar, per bushel ? Ans. $ 30204. 

17. What 1^1 264 pounds of butter cost, at 12^ cents 
per pound? Ans. ^%Z. 

18. What cost 3740 yards of cloih, «X $ V^b ^« ^^W , 



64 MUIiTIPLICATIOir OF FSbSSAL MONST. IT SO* 

4) $ 3740 =z cost at $ V per yard. 
935 =: cost at $ ^25 per yard. 

Am. $ 4675 = cost at $ 1^25 per yard. 

19. What is the cost of 8460 hats, at $ 142^ apiece ? 

— at $ 1*60 apiece ? at $ 3*20 apiece ? at 

$4H^i apiece? 

Ams. $95ir50. $12690. $27072. $34368^75. 

T SO. To find the value of articles sold by the 100, or 1000. 

1. What is the value of 865 feet of timber, at $5 pe^ 
hundred ? 

.«««*r«*A*. Were the price $5 

^ value would be 865 x 

t $6=: $4325; but the 

$ 4325 z= value ai $6 per foot, price is $ 5 for 100 feet ; 

consequently, $ 4325 is 
100 times the true value of the timber ; and therefore, if we 
divide this number ( $ 4325) by 100, we shall obtain the 
true value ; but to divide by 100 is but to cut off the two 
right hand figures, or, in federal money, to remooe the separor 
triz two figures ^to the Uft* Ans. $43^25. 

It is evident, that, were the price so much per thousand^ 
the same remarks would apply, with the exception of cutting 
off three figures instead of two. Hence we derive the 
general Rule for finding the value of articles sold by the 100, 
or 1000 :— Multiply the number by the price J/kndJl if it be 
xeckoned by the 100, cut off the two right haiia figures^ and 
the product will be the answer. In the same kind or denomi- 
nation as the price. If the article^be reckoned by the 1000, 
cut off the three right hand figures.^ 

EXAIUPI^ES FOB PRACTICE. 

2. YThat is the v^lue of 4250 feet of boards, at $ 14 per 
1000 ? Ans, 59 dollars and 50 cents. 

OPERATION. 
4250 

$ 14 In this example, because the price is tft 

j Tt^ooo *^ much per 1000 feet, we divide by 1000^ 

4250 ^ ^"* off^three figures. 
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3. What \^ill 3460 feet of timber come to, at $4 per 
hundred ? 

4. What will 24650 bricks come to, at 6 dollars per 1000 ? 
6. What will 4750 feet of boards come to, at $ 12'25 per 

1000 ? Ans. 68*187. 

6. What will 38600 bricks cost, at $4*75 per 1000? 

7. What will 46590 feet of boards cost, at $ 10*625 per 

1000? 

8. What will 75 feet of timber cost, at $4 per 100 ? 

9. What is the value of 4000 bricks, at 3 dollars per 1000 1 



DIVISION OF FEDERAL MONEY. 
IT 31. 1. If 3 yards of cloth cost $5*25, what is that a yard? 

OPERATION. *f 25 -if /f f °^ 

g\^25 which divided by 3, the 

' _« quotient is 175 cents, 

Answer^ 175 cen/5, = $1*75. which, reduced to'dollars, 

i)» $ 1*75, the answer. 

2. Bought 4 bushels of com for $ 3 ; what was that a 
bushel ? 

4 is not contained in 3 ; we may, however, reduce th« 
$3 to cents, by annexing two ciphers, thus : 

JpPERATION. 300 cents divided by 4, the quotient 

4) 3^ is 75 cents, the price of each bush, of 

Ans. ^75 cents. ^o'^. 

3. Bought 18 gallons of brandy, for $42^75 ; what did it 
cost a gallon ? 

OPERATION. 

18)42'75(2375 mUlsy = $2*375, the answer. 
36 

67 $ 42*76 is 4275 cents. After bringing 

54 down the last figure in the dividend, and 

dividing, there is a remainder of 9 cents, 
which, by annexing a cipher, is reduced 
to mills, (90,) in which the divisor is con- 
99 tained5 times, which is 5 mills, and there 

90 is no remainder. Or, we might have xe* 

duced $ 42*75 to mills, &e/ore dividing, by 

annexing a cipher^ 42750 mills, whicli^ 
diHded by 18, would have given the same resioIt^^'^l^TS^^ 
whicb^ reduced to doUarB^ ia $2^375, ^e «SkS^^x% 



135 
126 
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4. Divide $ 59'387 by 8. 

OPERATION, 
8)69*387 

QuoHerUf 7<423f , that is, 7 dollars, 42 cents, S^mills, and j 
of another mill. The f is the remainder, after the last di- 
vision, written over the divisor, and expresses such fractional 
part of another mill. For all purposes of business, it will be 
sufficiently exact to carry the quotient only to mills, as the 
parts of a mill are of so little value as to be disregarded. 
Sometimes the sign of addition (-|-) is annexed, to show that 
there is a remainder, thus, $ 7^423 -|-. 

BUIiE. 

From the foregoing examples, it appears, that division of 
federal money does not differ from division of simple num- 
bers. The quotient will be the answer in the lowest denotnina- 
tionin the given strniy which may then be reduced to dollars. 

Note. If the sum to be divided contain only dollars, or 
dollars and cents, it may be ' reduced to mills, by annexing 
ciphers before dividing ; or, we may first divide, annexing 
ciphers to the remainder, if there shall be any, till it shall 
be reduced to mills, and the result will be the 6ame# 

SIXAMRX4ES FOR PRACTICE. ^' 

6. If I pay $ 468'76 for 750 pounds of wool, what is^ofe 
value of 1 pound ? « Ans. $ 0^625 ; or thus, $ 0^62^. 

6. If a piece of cloth, measuring 125 yards, cost $ 181*25, 
what is that a jard ? ^ Ans. $1*45. 

7. If 536 quintals of fish cost $ 191^*52, how much is that 
a quintal ? Ans, $ 3^57* 

8* Bought a farm, containing 84 acreSj^for $ 3213 ; what 
did it cost me per acre ? Ans. $38*25. 

9. At $ 954 for 3816 yards of flannel, what is that a yard ? 

Ans. $0*25. 

10. Bought 72 pounds of raisins for $ 8 ; what was that 
a poi2pd ? ^ = how much ? 

Ans. $0*111|; or, $0*111+. 

11. Divide $ 12 info 200 equal parts ; how much is one 
of the parts ? 2^ = how much ? Ans. $ 0*006. 

12. Divide $ 30 by 760. ^ = how much > 

13. Divide $60 by 1200. yf^ = hov?^ much ? 

14. Divide $ 215 into 86 equal part^' how much will 
one of the parts be ? ^^ =.how much'? 
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15. Divide $ 176 equally among 250 men ; how much 
will each man receive ? j4§ = ^^^ much ? 



SXJPPLEMENT TO FEDERAL MONEY. 

QUESTIONS. 

1. What is understood by simple numbers? 2. 

by compound numbers? 3. by different denonrnor 

Horn? 4. What is federal money? 5. What are the de- 
nominations used in federal money? 6. How are dollars 
distinguished from cents ? 7. Why are two places assigned 
for cents, while only one place is assigned for miUs ? 8. 
To what does the relative value of mills, cents, and dollars 
correspond? 9. How are mills reduced to doUars? 10. 

to cents? 11. Why? 12. How are dollars reduced 

to cents? 13. to mills? 14. Why? 15. How is 

the addition of federaT money performed? 16. 

subtraction? 17. multiplication? 18. divi- 
sion ? 19. Of what name is the product in multiplication, 
and the qmtient in division ? 20. In case dollars only are 
given to be divided, what is to be done ? 21. When is one 
number or quantity said to be an aliquot part of another ? 
22. What are some of the aliquot parts of a doUarl 23. 
When the price is an aliquot part of a dollar, how may the 
cost be found ? 2'4. Wliat is this manner of operating 
called ? 25. How do you find the cost of articles, sold by 
the 100 or 1000 ? - 

EXERCISES. 

1 . Bought 23 firkins of butter, each containing 42 pounds, 
for 16^ cents a pound; what would that be a firlan, and 
how much for the whole ? Ans. $ 159'39 for the whole. 

2. A man killed a beef, which he sold as follows, viz. the 
hind quarters, weighing 129 pounds each, for 5 cents a 
pound ; the fore quarters, one weighing 123 pounds, and the 
.other 125 pounds, for 4 J cents a pound ; the hide and tal- 
low, weighing 163 pounds, for 7 cents a pound ; to what 
did the whole amount ? Am. $ 35*47. 

' d. A farmer bought 25 pounds of clover seed at 11 cents 
a pound, 3 pecks of herds grass seed fpr $ 2*25, a barrel of 
flour for $6*50, 13 pounds oi sugar at 12^ cents a pound; 
for which he paid 3 cheeses, each weighing 27 pounds, at 
8j> cents a pound, and 5 barrels of cider at $ 1*25 a barrel. 
The balance 4>etween the articles bought and sold is 1 cent 
is it /or, or against the farmer ? 
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4. A man dies^ leaving an estate of $ 71600 ; there aia 
demands against the estate, amountipg to $ 39876^74 ; ^k» 
residue is to he divided between 7 sons; what will each 
one receive ? 

5. How much coffee, at 25 cents a pound, may bo had for 
100 bushels of rye, at 87 cents a bushel ? Am, ^8 pounds. 

6. At 12^ cents a pound, what must be paid for d boxes 
c^ sugar, each containing 126 pounds ? 

7. If 650 men receive $ 86'75 each, what will the}!^^^!! 
xeceive ? 

8. A merchant sold 275 pounds of iron, at 6^ cents a 
pound, and took his pay in oats, at $ 0^50 a bushel ; how 
many bushels did he receive ? 

9. How many yards of cloth, at $ 4^66 a yard, must be 
given for 18 barrels of flour, at $ 9'32 a barrel ? 

10. What is the price of three pieces of cloth, the first 
containing 16 yards, at $ 3'75 a yard ; the second, 21 yards, 
at $ 4^50 a yard ; and the third, 36 yards, at $ 542^ a yard ? 

^ IT 3d. It is usual, when goods are soldj for the seller to 
deliver to the buyer, with the goods, a bill of the articles 
and tbeir prices, with the amount cast up. Such bills are 
sometimes called bilh of parcels. 

Boston, January 6| 1827. 

Mr. Mel Atlas 
v/ Bought ofBenj. Burdett 

l2^yards» figured Satin, at $2*50 a yard, $31*2.^ 

8 sprigged Tabby, ... 1*25 • lO'OO 

Received payment, $ 4 1 f 25 

Benj. Burdett. 



Salem, June 4, 1827. 

Mr. James Paywell 
\/ BougJU of Simeon Thrifty 

' 3 hogsheads new Rum, 118 gal. each, at $0'31 a gal. 

2 pipes French Brandy, 126 and 132 gal. .. - 1^12^ 

I hogshead brown Sugar, 9J cwt. - 10*34 .. cwt. 

3 casks of Rice, 269 lb. each, .. *05 .. lb. 
5 bags Cofiee, 75 lb. each, .. *23 
1 chest hyson Tea, 86 lb. .. *92 



.. .... 



Received payment, $706*52} 

Tor Shneon Thrifty, 
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WilderneM, Febroaiy 8» 1807. 
Jfr. Peter Carpenter 

(See IT 30.) BougfU ofAsa FoOiru 

5682 feet Boards, at $ 6 per M. 
tOOO 8*34 

800 Thick Stuff, .. 12'64 

1500 Lathing, .. 4* 

650 Plank, .. 10' 

879 Timber, .. 2*50 C. 

Zoo ••••• »•••••••••• •• 40 §0 ■•••• ••• - 



Receiyed payment, $ 101*849 

Asa FaU'TREe. 

Nate. M. stands for the Latin miUe^ which signifies 1000, 
aid C. (or the Latin word centum^ which signifies 100. 



XEDUCTZOU. 

IT 33. We have seen, that, in the United States, money 
is reckoned in dollars, cents, and mills. ; In England, it is 
reckoned in pounds, shillings, pence, and farthings, called 
denominations of money\ Time is reckoned in years, months, 
weeks, days, hours, minutes, and seconds, called denomina- 
tions of time. Distance is reckoned in miles, rods, foet, and 
inches, called denominations of measure, &c. 

The relative value of these denominations is exhibited in 
tables, which the pupil must commit to memory. 



ENGLISH MONEY. ' 



//The denominationii are pounds, shillings, pence, and for- 
things./ ^.A/ 

^ ^Tj TABLE. 

/j4 fartnjngs (qrs.) make 1 penny, marked xL 
■ la pence - - - - 1 shilling, - - s. 
20 shillings - - ,-^ - 1 pound,) -'- &. 

Note, CFarthings are often vnritten 9$ the fraction of a 
penny ; thus^ 1 farthing is written ^ d., 2 farthings, ^ d., 3 
farthings, I d.j 



10 

How many farthings in 1 
penny ? •— in 2 pence ? 
— in 3 pence ? •— in 6 

pence ? in 8 pence ? 

in 9 pence ? — in 12 pence ? 
■ in 1 shilling ? — '. — in 2 
shillings ? 

How many pence in 2 shil- 
lings ? — in 3 s. ? in 

4 s-? — — in 6 s. ? in 

8s. ? in 10 s. ? in 2 



RSDUCnON. 



vs$. 



How many pence in 4 fai^ 

things ? in 8 farthings i 

in 12 farthings? in 

24 farthings ? in 32 far^ 

things ? in 36 farthings ? 



shillings and 2 pence ? 

in 2s. 3d.? in2s. 4d. ? 

in 2 s. 6 d. ? in 3 s. 6 d. ? 



in 4 s. 3 d. ? 



How many shillings in 1 

pound ? in 2£ . ? 

mS£.? in4iB.? 

in4^.6 8.?-r in6£.8s.? 

in Z£. 10s.? -= — in 



2£. 15 s.? 



in 48 qrs. ? How many 

shillings in 48 qrs. ? in 

96 qrs. ? 

How many shillings in 24 



pence ? 
in 48 d. ? 
in 96 d. ? 
in26d. ? 
in 28 d. ? 
in 42 d. ? 



in 36 d. ? 
-in72d.?- 
inl20d.?- 
•in27d.?. 
in30d. ?- 
-in61d•? 



How many pounds in 20 shil- 
lings ? in 40 s. ? in 

60s. ? in 80 s. ? in 

86 s. ? in 128 Sw ? in 

70 s. ? in 55 s. ? 



It has already heen remarked, tbal^i.the changing of one 
kind, or denomination, into another k(nd, or^ denomination^ 
without altering their value, is <>slled Reduction f i^f 27,) 
Thus, when we change shillings into pounds, or pofmds into 
shillings, we are said to reduce them. From the foregoing 
examples, it is evident, that, when we reduce a denomina- 
tion of greater value into a denomination of less value, th^ 
redpction is performed by multiplicaiion ; and it is then call 
ed deduction jDescemZin^.l But when we reduce a denomina- 
tion of less value into one of greater value, the reduction b 
Performed by dimsion; it is then called i26dticlionilsc€ni2tfi^.\ 
'hus, to reduce pounds to shillings, it is. plain, we must 
multiply by 20. And again, to reduoe shillings to pounds, 
we must divide by 20. It follows, therefore, that reduction 
descending and ascending reciprocally prove each other. 
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1. In 17 £. 13 s. 6}d. hoir 

many farthings ? 

OPERATION. 
£. 8. d. qrs 
17 13 6 3 
20 s. 



353s. in lt£. 13 9. 
12 d. 



4242 d. 

4q. 



16971 qrs. the Arts. 

In the above example, be- 
cause 20 shillings make 1 
pound, therefore we multiply 
17iS. by 20, increasing the 
product by the addition of the 
given shillings, (13,) which, 
it is evident, must always be 
done in like cases ; then, be- 
cause 12 pence make 1 shil- 
ling, we multiply (he shillings 
(363) by 12, adding in the 
f^en pence, (6.) Lastly, 
because 4 farthings make 1 
penny, we multiply the pence 
^4242) by 4, adding in the 
given farthings, (3.) We 
then find, that in 17 £. 13 s. 
6Jd., are contained 16971 
farthings. 

IT 34. The process in the 
fully examined, will be found 

To reduce high det:yin%na' 
turns to lower^ — Multiply the 
highest denomination by that 
number which it takes of the 
next less to make 1 of this 
higher, (increasing the pro- 
duct by the number given, 
if any, of that less denomina- 



2. In 1«971 fiurduQgs, how 
manj pounds ? 

OPERAllON. 
Ftatliiii|iiBapaui7, 4)16971 8f*«. 

Fence in a ■hilling, 12)4242 6d. 

Shilllngiinapoond, 2|0)35|3 13«* 

T7£. 
Am. 17 JS. 13».6f(f. 

Farthings will be reduced 
to pence, if we divide them 
by 4, because every 4 far- 
things make 1 penny. There- 
fore, 16971 farthings divided 
by 4, the quotient is 4242 
pence, and a remainder of 3, 
which is farthings, of the 
same name as the dividend. 
We then divide the pence 
(4242) by 12, reducing them 
to shillings ; and the shillings 
(353) by 20, reducing them 
to pounds. The last quotient, 
17iS., with the several re- 
mainders, 13 s. 6 d. 3 qrs. con- 
stitute the answer. 

Note. In dividing 353 s. by 
20, we cut off the cipher, &c., 
as taught IT 22. 

foregoing examples, if care- 
to be as follows, viz. 

To reduce low denominations 
to higher, — ^Dividfe the lowest 
denomination given by that 
number which it takes of the 
same to make 1 of the next 
higher. Proceed in the same 
manner with each succeeding 
denomm«L\io\i, \iTi>LA >jo>\Vas^ 



TS 
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tioii«) Proceed in the same 
manner with each succeeding 
denomination, until you have 
brought it to the denomination 
required. 



brought it to the denominatimi 

required. 



EXAMPLES FOR PRACTICE. 



3. Reduce Z2£. 15 s. 8d. 
to farthings. 

5. In 29 guineas, at 28 s. 
each, how many farthings ? 

7. Reduce #163, at 6 6. 
each, to pence ? 

9. In 15 guineas, how 
many pounds? 



4. Reduce 314"'2 farthings 
to pounds. 

6. In 38976 farthings, how 
many guineas ? 

8. Reduce 11736 pence tc 
dollars. 

10. Reduce 21iS. to guin- 
eas. 



Note. We cannot reduce guineas directly to pounds, but 
:/ we mat^ reduce the guineas to akUlingSy and then the shil- 
' & pounds. 



TROY WEIGHT. 

/By Troy weight are weighed gold,* silver, jewels, and all 
iquors. The denominations are pounds, ounces, penny- 
weights, and grains, j 

' TABLE. ^ 

24 grains (grs.) make 1 pennyweight, marked pwt. 
224>ennyweights - - 1 ounce, ----- oz. 
12 ounces - - - - i pound, ----- lb. 

11. Bought a silver tank-| 12. Paid $ 44*28 for a sil- 



ard, weighing 3 lb. 5 oz., pay- 
ing at the rate of $ 1*08 an 
ounce ; what did it cost ? 

13. Reduce 2101b. 8oz. 
12 pwt. to pennyweights. 

15. In 71b. 11 oz. 3 pwt. 
.9 grs. of silver, jiow many 
grains ? 



ver tankard, at the rate of 
$ 1*08 an ounce ; what did it 
weig|;i ? 

14. In 60572 pwt. how 
many pounds ? 

16. Reduce 45681 grains 
to pounds. 



* The fineness of gold is tried by 6re, and is recxcoed in caratSf bv which U 
nndentood the 24th part of any quantity 3 if it lose ocAnine in the Cnaf, it is ^ipuui 
to be 24 carats fine 5 if it lose 2 carats, it is then ^ c&t^ts mie, which is the stauokl*' 



• t ; 



ard for golcj^ 

Silver which abides the fire without loss is said te ^ 12 oonces fine. Th« 

Mtandard 'for mlver cam is 11 oz. 2 pvvns. of fine f!.ter, and 18 pwts. of copfjiiijfc^ 

melted iagetber . 



y 
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APOTHECARIES' WEIGHT. 

Apothecaries' weight* is used hy tpothecaiies tnd phyi^ 
dans, in componndiiigr medicines. The denominations ava 
poiindsi ounces, drams, scruples, and grains. 

TABI.E. 

20 grains, (grs.) make 1 scruple, marked B. 

3 scruples - v • • l dram, - - - t| . a' 

8 dra^s - - - - 1 ounce, • • ^ Jf • j^ 

12 ounces - - - - l pound, - - - ©.' j 

17. In 9tt|k/8 S • 1 3 . 2 3.1 18. Reduce W199 grs. la 

19 grs., how^manj mins. | pounds. /? //f'^lJ: 

A '--^'J^ AVOIRDUEOIS WEIGHT.f ^ 

/^By avoirdupois weight are weighed all things of a ooflffse 
^ttid drossy nature, as tea, sugar, hread, flour, tallow, hay, 
leather, medicines, (in huying and selling,) and all kinds 
of metals, except gold and silverlVThe denominations are 
Ions, hundreds, quarters, pounds,' ounces, and drama* / 

16 drams, (drs.) make 1 ounce, • maj^S - oa. 

16 ounces - - - ^ - / 1 pounds ----- Ih. 

28 pounds - - r - /^f 1: quarter, - - - - >p qr. 

4 quarters - ^ - v-y - 1 hundred n^eight, /^ ciprt 

20 hundred if?eight • - - i ton, - ----- - T: 

Note 1. 'in this kind of weight, the words ffrc9$ and Hal 
are used. J Gross is the weight of the goods, together with 
the box, Imle, bag, cask, &e., whidi contains Uiem. Net 
weight is the weight of the goods only, after deduc^g the 
weight of the box, bale, bag, or caski &c., and^|U other afc- 
fewances./ / ^ 

Note 2*\ A hundred weight, it will bepeicb^ived,tB 112 lb* ^ 
Merchants at the present time, in our principal seft-porta, 
buy and sell by the 100 pounds. 

* The pound and ounce apothecaries' weiirht, and the pound andouMe Ttcfi, 
h the same, only differently diddedf and sMivided, 

17502. Troy as IDS oz. avoirdupois, and I75lb.iTkx»ywil4A^ «raa^ 
I lb. Tn^ •- oI60 gimos, and I lb. avoitduDois -•"iVA qp^'tvoiS^ 

^' 1 '^ J ^ \ » I /^ 




H 
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19. What will5cwt 3 qrs. 
17 lb. of sugar come to, at 
12^ cents a poynd. 

§1. A merchant would put 
109 cwt qrs. 12 lb. of 
raisins into boxes, containing 
26 lb. each ; how many boxes 
will it require ? 
r 23. In 12 tons, 15 cwt. 
•g 1 qr. 19*lb. ^ oz. 12 dr. how 
many drams ? 

25. In 28 lb. aroirdupois, 
hijw many pounds Troy ? 



/ 
t 



' ^64 Mow nmch sugar, at 
12|^ cents a pound, may be 
boyght for $ 82'625 ? 

22. In 470 boxes of raisins, 
containing ,26 lb. each, how 
many cwt ? 



24. In 7323500 drams, how 
many tons ? 

26. In 34lb. oz. 6 pwt 
16 grs. Troy, how many 
pounds avoirdupois ? 



CLOTH MEASURE. 



Cloth measure is used in selling cloths and other goods, 
sold by the yard, or ell. The denominations are ells, yards^ 
quarters, and nails. , - 

TABI.E, 

1 nails, (na.) or9 inches^ make 1 quarter, marked qr. 

4 quarters, dr 36 inches, - 1 yard, - - i^ - yd. 

3 quarters, ------ 1 ell Flemisli, - - E. Fl. 

5 quarters, ------ 1 ell English, - - E. E. 

6 quarters, •?----- 1 ell French, - - E. Fr. 



27. Jn 673 yds. 1 qr. 1 na. 
^ow t^any nails?- 

29. In 151 ell^Eng. how 
jiany yards ? 

Note, Consult IT 34, ex. 9 . 



28. In 9173 naiis^how 

ny yards ? 

30. In 188^ yards, how 
ny ells English ? 



LONG MEASURE. 



Long measure is used in measuring distances, or other 
things, where length is considered without regard to 6feac2c&. 
The denominations are degrees, leaguesi miileSi fiirIoDg% 
rods, j9fsi», feet, inches, and barky-coms. 



1 



T Si. 



KSOUCnOK, 



»# 



TABIiE. 

3 barley-corns, (bar.) make 1 inch, - marked - 
12 inches, ----- i foft, - - - - - 

3 feet, ------ 1 yard, - - - - - 

5j- yards, or 16J- feet, - 1 rod, perch, or pole, - 
40 rods, or 2^0 yards, - - 1 furlong, 
8 furlongs, or 320 rods, - 
3 miles, - • - - - 
W geographical, or 
statute miles, •- 

^ J a great circle, or chcumfer 
ence of the earth. 

32.. In 4756801)^0 barley- 
corns, how man}^ degrees ^ 



1 mile, 
1 league, 

_ * > 1 degree, 



in. 

ft. 

yd. 

r.p. 

ftir. 

M. 

L. 



deg. or 



360 degrees. 




31. How manybarle 
will reach round the gi 
being 360 degrees ? 

Note, To multiplx.9S^9 1*^ 
to take the multiplicand 2 
times ; to multiply by 1, is to 
take the multiplicand 1 time ; 
^6 multiply by J-, is to take the 
multiplicand half a time, that 
is, the half of it.. Therefore, 
to reduce 360 degrees to stat- 



Note. The barley-corns be- 
ing divided by 3, and tliat 
quotient by 12, we have 
132105600 feet, which are to 
be reduced to rods. We can- 
not easily divide by 16^ on 
account of the fraction j- ; but 
16^ feet =1 33 half feet^ in 1 



ute miles, we multiply first byirod ; and 132105600 feet = 



the whole number^ 69, and to 
the product add half the multi- 
plicand. Thus : 

i)360 
69^ 

3240 
2160 

180 half of the multiplicand. 

25020 statute miles in 360 de- 
grees. 

33. How many inches from 
Boston to the citjr of Wash- 
ington, it being 482 miles ? 

35. How many times will a 
wheel, 16 feet and 6 inches 
in circumference, turn round 
in the distance from Boston to 
Providence^ it being 40 miles ? 



264211200 half feety which, 
divided by 33, gives 8006400 
rods. 

Hence, when the (Sivisor is 
encumbered with a fln^ction, 
j> or j-, &c., we may reduce 
the divisor to hahes^ or fourths, 
&c., and reduce the dividend 
to the same; ihen the quo- 
tient will be the true answer. 

34. In 30,539520 inched, 
how many miles ? 

* 36. If a wheel, 16 feet ^ 
inches in circuinference, turn 
round 12800 times in going 
from Boston \o ?t^VvI^:gl<^) 
what is liSie dA&\MV&^'^ 



Tt 
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EXUirCTtQK^:^ 
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LAND OR SQUARE MEASURE. 

Square mearare is used in measiiriiig land, and. any oilier 
dbfinffi where Ungth and breadth are considered.,^ The de- 
nominatioiis are milesy acres, roods, perches, yanb, feet and 
iiiehea. 

irSS* 8 feet in length make a yard in long measure; hut it 
requires 3 feet in len^'and 3 feet in breamh to make a yard 
in mpuire measure ; 3 feet in length and one foot wide make 
3 square feet ; 3 feet in length apd 2 feet wide make 3 
times 3, that is, 6 square feet ; 3 feet in length and 3 feet 
wide make 3 times 3, that is, 9 square feet This will 
dearly appear from the annexed fiffure. 



It is plain, also, that a square foof^ 
that is, a square 12 iuches in length 
and 12 inches in hreadth, must con* 
tain 12 X 12 = 144 square inches. 



TABLE. 

144 s^are inches = 12 X 12 ; that is, 

12 inctfes in length and 12 inches \ make 1 square foot 
in bnndth 
squarefeet=3 X 3; that is, 3 feet > ^ j gquarevard. 
in length and 3 feet in breadth ) "n J 

30^ square yards = 5^ X ^y or 272^ > ^ ( 1 square rod, 
square feet-= 164 X 16 j^ »- \ '\ perch or pde* 
40 square rods, -;>-------l rood. 

4 roods, or 160 square rods, - • 1 acrcu 

640 acres, ........ Isquaremile. 

NoU. ' Gunter'siihain, used in measuring land, is 4 rods 
tt leugdi. It ea0^\B of 100 links, each link being ^'f^ 
inehes in \ehm\ 25 links make 1 rod, long measurci aa4 
021 square jjtlks make 1 ¥puart rod. 

> 





3 feiH «■ 1 yard. 










1 
1 

•* 
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^"¥7. In IT teres 3 roods 12 
rods, how muif scjusre feet ? 
Note. In reducing rods to 
feet, the multiplier will be 
272^ To multiply by ^, is to 
take a fourth put of the mul- 
tipticuid> The principle is 
the same as shown IT 34, 
ez.3l- 



S9. Reduce 84 square miles 
o square feet ? 

41. There is a town 6 miles 
square ; - how many square 
mileB in that town? how 
BUny acres? 



77 

88. In T7tt45T square fiMt, 
how many acres ? 

Note. Here we have 776457 
square feet to be divided by 
2T2j^ Reduce the divisor to 
favrtlu, that is, to the lowest 
denomination contained in iti 
then reduce the dividend to 
Jourlha, that is, to the same 
denomination, as shows TTSS, 
ex. 34. 

40. In 1,784,217,600 sifuaie 
feet, bow many square milea t 

4M. Reduce 23040 acres to 
square mil a. 



^ 



SOLID OR CUBIC MEASURE. 

Solid or cubic measure is used in measuring things that 
have' leneth, breadth, and thtekneaij such as timber, wood, 
atone, ba^s of goods, &.c. The denominations are cords. 
Ions, yards, feet, and inches.^^ j^ ^ .^ 

IT 30, It has been shown, that a square yard contains 
3x3 — 9 square feet. A cqbic yard is 3 fest long, 3 feet 
'vide, and ^eet thick. Were *it-3 feet long, 3 feet wide, 
.nd one fo^ thick, it would contain 9 cubic feet; if 2 feet 
Mck, it would contain 2 x 9 =: 18 cubic feet; aad, as it is 
2 feet thick, it does coutun 3 X 9 = 27 cubic feet This 
will deariy appear from the 
annexed figure. 

It is plain, also, that acubic 
-foot, that is, a solid, 12 inrhea 
in length, 12 inches inbreadth, 
and 12 inches in thickness, 
will contain 12 X 12 X 12 = 
1728 solid or cubic iDches. 




9f 
1$ 



MMotjcnoit. 



tu. 



^1 



TABIiE. 

1798 iolid inches, = 12 X 12 X 12, 

that is, 12 inches in length, } make 1 solid foot. 
12 in breadth, 12 in thickness 
27 solid feet, .= 3x3X3 --- 
40 (bet of round timber, or 50 feet > ^ 

of hewn timber, - - - -J 
128 solid feet, =8X4X4^ that S 
is, 8 feet iu length, 4 feet in > - 
width, and 4 feet in height, j 

Nofe^^ What is called a eordfoot^ in measuring wood, is 
16 solid feet ;) that is, 4 feet in length, 4 feet in width, and 
1 foot in heignt, and 8 such feet, that is, 8 cord feet make 
1 cord. 



1 solid yard. 
1 ton or load, 

1 cord of wood. 



- ^ ^. Reduce 9 tons of round 
timber (o cubic inches. 

45* In 37 cord feet of wood, 
how many solid feet ? 

47. Reduce 64 cord feet of 
wood to cords. 
r^9. In 16 cords of wood, 
how mftny cord feet? how 
many solid feet? 



44. In 622060 cubic inchesf 
how many tons of round tim- 
ber? 

46. In 592 solid feet of 
woodj how many cord feet ? 

48. In 8 cords of wood, how 
many cord feet ? 

50. 2048 solid feet of wood, 
how many cord feet? how 
many cords ? 



WINE MEASURE; 

Wine measure is used in measuring all spirituous liquors^ 
ale and beer excepted ; also yinegar and oil. The denomi- 
nations are tuns, pipes, hogsheads, barrels, gallons, quarts, 
pints, and gills. 

TABI.E. 

4 gills (gi.) - make - - 1 pint, markidd pt. 

2 pints -------1 quart, - - - qt 

4 quarts ------ 1 gallon, - - - gal. 

31^ gallons ------ i barrel, - - - bar. 

63 gallons ------ i hogshead, • - hhd. 

2 hogsheads ----- i pipe, - - - P. 

2 pipes, or 4 hogShe ids - 1 tun, - . - - T. 

NdU. a gallon, wine measure, contains 231 cubic inches. 
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fUl, Reduce 12 pipes of wine 
to pints. 

53. In 9 P. 1 hhd. 22 gals. 
3 qts. how many gills ? 
^ / 55* In a tun of cider, how 
kany gallons ? 



62. In 12096 pints of wbi^ 
how many pipes ? 

54. Reduce 89082 gilli to 
pipes. 

56. Reduce 252 gallons to 
tuns. 



ALE OR BEER MEASURE. 

Ale or beer measure is used iH measuring ale, beery and 
milk. The denominations are hogsheadS| barrels, gallons* 
quarts, and pints. 

TABLE. 

2 pints (pts.) - make - 1 quart, - marked qt 

4 quarts ----- i gallon, ----- gal. 

36 gallons - - - - 1 barrel, - - - - - bar; 

54 gallons ----- i hogshead, - - - - hhd 

Ifote. A gallon, beer measure, contains 282 cubic inches; 
57. Reduce 4ft bar. 18 gal. 



of ale to pints. 

59. In 29 hhds. of beer, 



how many pints ? [hogsheads. 



58. In 13680 pints of ale; 
how many barrels ? 

60. Reduce 12528 pints to 



DRY MEASURE; 



Dry measure is used in measuring all dry goods, such as 
grain, fruit, roots, salt, coal, &c. The denominations an 
chaldrons, bushels, pecks, quarts^ and pints. , 



TABL.E. 



2 pints (pts.) make - 1 quart, - marked • qt. 

B quarts ----- 1 peck, - - - - - pk. 

4 pecks ----- 1 bushel, ----- bu. 

26 Dushels ----- 1 chaldron, - - - - ch . 

Note, A gallon, dry measure, contains 268f cubic inches 
A Winchester bushel is 18^ inches in diameter^ 8 ioL<sbfli 
deep, and contains 21 50f cubic inclxea. 



I 
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*^ 01. Iii.75lnisliebofwheAt, 
how nuin J pinto ? 

68. Reduce 42 chaldrons of 
•Otis to peckf . 



63. In 4800 jHiitoy how 
ny bmheU? 

64. In6048 pecks, how 
ny chaldrons ? 



TIME. 

The denominations of time are yearsi months^ weehi^ 
dayS| hours, minutes, and seconds. 

TABLSL * 

60 seconds (s.) • make - 1 minute, maiked m. 

60 minutes ------ 1 hour, - - - - h, 

94 hours -------1 day, - - - - d. 

7 days ------- l week, - - - - w. 

4 weeks .-.-.- i month, - - - - hkx 
13 months, 1 day and 6 hours, 1 1 common, or > 

or 365 days and 6 hours, ) Julian year, ) * '^'' 

IT 37. The year is also divided into 12 calendar montha, 
which, in the order of their succession, are numbered as fio^ 
lows, viz. * 

January, 1st month, has 31 days. 

Februaryi 2d, - - - 28 

March, 3d, - - - 31 

Aiiril, . 4th, 30 ^^^ When any year 

May, - «r " * " !A caabedividedby4with. 

June, - 6tn, - - - 30 * s j •*• n 

Julv 7th 31 out a remainder, it IS call- 

Aujlist," 'sth; I I I 31 ed leap year, in which 

September, 9th; ... 30 February has 29 daya. 

October, 10th, - - - 31 

November, 11th, ... 30 

December, 12th, ... 31 ^ 

The. number of days in each month may be easily fixed hi 
die mind by committing to memory the following lines : 

Thirty days hath September, 
April, June, and November, 
February twenty-eight alone; 
. All the rest have thirty-one. 
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The first seven letters of thie alphabet, A^ B, C, D, EU i\ O, 
are used to mark the several days of the week, and they are 
disposed in such a manner, for every year, that the letter A 
shali stand for the Ist day of January, B for the 2d, &c. In 
pursuance of this order, the letter which shall stand for Sim- 
daifj in any year, is called the DomiuiaU letter for that year. 
The Dominical letter being known, the day of the week 
on which each month comes in may be readily calculated 
from fhe following couplet : 

At Dovqr D wellls George Brown, Esquire, 
Good Carlos Finch And David Fryer. 

These words correspond to the 12 months of the year, and 
the fast letter in each word marks the day of the week on 
which each corresponding month comes in ; whence any other 
day may be easily found. For example, let it be required 
to find on what day of the week the 4th day of July falls, in the 
year 1827, the Dominical letter for which year is 6. Crood 
answers to July ; consequently, July comes in on a Sunday ; 
wherefore the 4Ui day of July falls on Wednesday. 

Note. There are ttoo Dominical letters in leap years, 
one for January and February, and another for the rest of 
the year. 



'66. Supposing your ageio 
be 15 y,^ 19 d. lib. 37m. 
45 s., how many seconds old 
are you, allowing 365 days 6 
hours to th^ year ? 
* 67. How many minutes from 
the Ist day of January to the 
14th day of August, inclusive- 
ly? 

69. How many minutes from 
the commencement of the war 
between America and Eng- 
land, April 19th, 1775, to the 
settlement of a general peace, 
which took place Jan. 20th, 
17S3 ? 



66. Reduce 475047465 
conds to years. 



68. Reduce 325440 minutes 
to days. 



70. In 4079160 nunutesi 
how many years ? 



/^ 



SVVPLXMENT TO REDUCTION, ,/f f 97« 

-4 CIRCULAR MEASURE, OR MOTION/ 

Circular measure is used in reckoning latitude and longi- 
tude i also in computing tbe revolution of the earth and 
other planets round the sun. v The denominations are circleii 
signs, degrees, minutes, and seconds. ^ 



TABL.B. 






60 seconds (^') - make -. 1 minute, - marked \r 

60 minutes ----- i degree, - - - - v 

30 degrees ----- l sign, ----- V §, 

12 signs, or 360 degrees, • 1 circle of the zodiac. 

Note. Every circle, whether great or small, is divisibU 
into 360 equal parts, called degrees. 



71. Reduce 98.130 25' to 
seconds. 



72. In 1020300'', how many 
degrees ? 



The following are denomnoHom of things not included in 
the Tables.:— 

12 particular things - make - 1 dozen. 
12 dozen --------i gross. 

12 gross, or 144 dozen, • - - • l great gross. 

Also, 
20 particular things - make • 1 score. 

6 points make 1 line, ( used in measuring the length of 
12 lines - - 1 inch, ( the rods of clock pendulums. 

4 inches - - 1 haad, | ""hJies"'^'"'"^^ *^ ^'^^^ '^ 
6 feet - - 1 fathom, used in measuring depths at se%. 
V 112 pounds - - make - - 1 quintal of fish. 

^\ 24 sheets of paper - make - 1 quire. 
'\20 quires -------l ream. 



1^ 



\ 



wnvusustn to rspvotioic. 

^ QUESTIONS. 

1. What is reduction? 2. Of how many varieties is re- « 
dttction ? 3. What is understood by different defuminaiian^ 
IMI of money, weight, measure, &c. ? 4. How are high d#» 
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nominations brought into lower ? 5. How are low denomi- 
nations brought into higher r 6. What are the denomin^* 
tions of English monej ? 7. Whatis the use of Troy weighty- > 

dnd what are the denominations ? 8. avoirdupois 

weight ? the denominations ? 9. What distinction do 

you make between gross and ii«/ weight? 10. What dis- 
tinctions do you msJce betw^^n long, square, and cubic 
•neasure? 11. What are tile denominations in long me»> 

sure ? 12. in squar^ measure ? 13. — — in cubic mear 

sore? 14. How do you multiply by ^ ? 15. When the di- 
visor contains a fraction, how do you proceed ? 16. How is 
the superficial contents of a square figure found ? 17. How 
is the solid contents of any body found in cubic measure ? 

18. How many solid or cubic feet of wood make a cord ?^ 

19. What is understood by a card foot? 20. How^many 
snch feet make & cord? 21. What are the denominations 

of dry measure ? 22. of wine measure ? 23. — of 

time ? 24. of circular measure ? /^5. For what is cir- 
cular measure used ? 26. How many rods in length.is Gun- 
ter's chain ? of how many links does it consist ? how many 
links make a rod ? 27. How many rods in a mile ?* 28. How 
many square rods in an acre ? 29. How many pounds make 
1 cwt? 

/ EXERCISES. ' };v 

1. In 46iS y4 s., how many dollars h Ans, $ 154. 

2. In 36 guineas, how many crovms, at 6 s. 7d. eadi? 

Ans. 153 crovms, and 9 d* 

3. How many rings, each weighing 5 pwt 7 grs., may be 
made of 3 lb. 5 oz. 16 pwt 2 grs. of gold ? Ans. 158. 

4. Suppose West Boston bridge to be 212 rods in length, 
how many times will a chaise wheel, 18 feet 6 inches in 
circumference, turn round in passing pver it ? 

' Ans. 189,^^ times. 

5. In 470 boxes of sugar, each 26 lb., how many cwt ? 

6. In 10 lb. of silver, how many spoons, each weighing 
. oz. 10 pwt ? 

7. How many shingles, each covering a space 4 inches 
one way and 6 .inches the other, would it i^ke to cover 1 
square foot ? How many to cover a roof 40 feet long, and 
94 feet wide ? (See V: 25.) Ans. to the /as/, 5760 shingles. 

8. How many cords of wood in a pile 26 feet long, 4 feet 
wide, and 6 feet high ? An$. 4 coxda^ ^aoAl QntW»eX. 
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9. Thtere is a room 18 feet in length, 16 feet in widdiy 
and 8 feet in height; how many rolls of paper, 2 feet wide, 
and containing 1 1 yards in each roll, will it take to cover the 
walls? iiiw. S^ 

y). How many cord feet in a load of wood 6^ feet long^ 

2 feet wide, and 5 feet high ? An$. 4^ cord feet. 

11. If a ship sail 7 miles an hour, how far will she sail 
at that rate, in 3 w. 4 d. 16 h. ? 

12. A merchant sold 12 hhds. of brandy, at $ 2^75 a gal- 
kn ; how much did each hogshead come to, and to how 
much did the whole amount ? 

13. How much cloth, at 7 s. a yard, may be bought for 
29iS. Is.? 

14. A goldsmith sold a tankard for lOiS . 8 s. at the rate 
of 5 s. 4 d. per ounce ; how much did it weigh ? 

15. An ingot of gold weighs 2 lb. 8 oz. 16 pwt ; how 
much is it worth at 3 d. per pwt ? 

16. At $ 048 a poimd, what will 1 T. 2 cwt 3 qrs. 16 lb. j| 
of lead come to ? . 

/ 17. Reduce 14445 ells Flemish to ells English. 
/ 18. There is a louse, the roof of which is 44^ feet in 
length, and 20 feet in width, on each of the two sides ; if 

3 shingles in width cover one foot in length, how many 
shingles will it take to lay one course on this roof? if 3 
courses make one foot, how many courses will there be on 
one side of the roof? how many shingles will it take to 
cover one side ? to covei>both sides ? 

Ans. 16020 shingles. 

19. How many steps, of 30 inches each, miist a man take 
in travelling 54j|- miles ? 

20. How many seconds of time would a person redeem 
in 40 years, by rising each morning j hour eariier than he 
BOW does ? 

21. If a man lay up 4 shillings each day, Sundays ex- 
cepted, how many dollars would he lay up in 45 years ? 

22. If 9 candles are made from 1 pound of tallow, how 
many dozen can be made from 24 pounds and 10 ounces ? 

23. If one pound of wool make 60 knots of yam, how 
many skeins, often knots each, may be spun from 4 pounds 
6 ounces of wool ? 
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/ ADS>XTXOBr 

OF COMPOUND NUMBERa 

IT 38. 1. A boy bought a knife iox 9 penco^ and 4 oomb 
ibr 3 pence ; how much did h^five for both l^J^* 1 shilling. 

2. A boy gave 2 s. 6 d. for ]&lal&, ahd4 d. 6^d. for a book ; 
how much did he give for both ? > ^* 

3. Bought one book for 1 s. 6 d.^^nothei^'ibr 2 sT 3 d., an- 
other for 7 d. ; how much did they all \s^A^ Ans. 4 ti. 4 d. 

4. How many gallons are 2 qts. -|- 3 qts. -f~ ^ qt. ? 

5. How many gallons are 3 qts. -|- 2 qts. -^ 1 qt -f- 3 
qts. -|- 2 qts. ? 

6. How tnany shillings are 2 d. + 3 d. -|- 5 d. -|-- ^ d. -f- 7 d. ? 

7. How maiiy pence are 1 qr. -f" ^ V^' ~h ^ V^' 4* 2 V^* 
+ 1 qr. ? 

8. How many pounds are 4 s. -f- 10 s. -|- 15 s. -f~ ^ s* - 

9. How many minutes are 30 sec. -f~ ^^ sec. -f- 20 see. ? 

10. How many hours aie 40 min. 4~ 25 min. -|- 6 min.? 

11. How many days are 4 h. + 8 h. + 10 h. -J» 20 h. ? 

12. How many yards in length are^ 1 f. -|- 2 f. -+- 1 f. ? 

13. How many feet are 4 in. -f- S u^* + 10 in. -f- 2 in. 
+ 1 in. ? 

14. How much is the amount of 1 yd. 2 ft 6 in^ -{- 2 yds. 
1ft. 8in.? 

15. What is the amount of 2 s. 6 d. -|-4 s. 3 d. -|-7s. 8d. ? 

16. A man has two bottles, which ne wishes to fill with 
wine ; one will contain 2 gal. 3 qts. 1 pt, and the other 3 
qts. ; how much wine can he put in them ? 

17. A man bought a horse for 15 £. 14 s. 6 d.| a pair of 
•xen for 20i& . 2 s. 8 d., and a cow for 5£ . 6 s. 4 d. ; what 
did he pay for all ? 

When the numbers are large, it will be most convenient 
to, write them down, placing those of the same kind, or de- 
nomination, directly under each other, and, beginning with 
ittiose of the lea^ value, to add up each kind separately. 

OPERATION. In tiiis example, adding up the 

fk lA R column of pence, we find the amount 
oo I ft to be 18 pence, which being = 1 s. 
^^ ^ ® 6 d., it is plain, that we may write 
*^ . ^ down the 6 d. under the caVqssscl ^ 
Aa9, 41 3 6 pence, audTesetvftiiie\^*\.^\ifc^i^-" 

ed in witli t\ie olher AiAVvci^* 
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Next, adding up the column of shillings^ f^gether witli 
die 1 8. which we reserved, we find the amount to be 23 a» 
= liS. 3s. Setting the 3s. under its own colunui, we add 
the 1 £ . with the other pouads, and, finding the amount to be 
41 £ ., we ^t^tdi^n, and ti^work 13 done. 

^M^:^y*^^^^^^ Ans, 41 JS. 3 8. 6d 

Note, iiwin be recolTecCeq^ihat, to reduce a lower into 
a higher denomination, we divide by the number which it 
takes of the low ^tjy nake one of the higher denomination. 
In additionj^^iO^LS is usually called carrying for that number: 
thus, between pence and shillings, we cany for 12, and be- 
tween shillings and pounds, for 20, &g. 

The above process may be given in the form of a general 
Rule for the Addition of Compound Numbers : 

I. Write the numbers^o be added so that those of the 
same denomination may stand directly under each other. 

II. Add together the numbers in the column of- the lowest 
denomination, and carry for that number which it takes of 
the same to make one of the next higher denomination. 
Proceed in this mann^ with all the denominations, till yoo 
come to the last, whose amount is vrritten as in simple Aumr 
bers. 

Proof, The same as in addition of simple numbers. 

» 

JBXAMPLES FOR PRACTICE* 

£. #. d, qr, £, f. d, £, 9. i. 

46 11 3 2 72 9 6^ 183 19 4 

16 7 4 1J3 1(4 8 17 10 

538 19 7 1 36 16 5| 15 























Troy Weight. 




Ih. 


oz. 


pwt. 


gr 


oz. pwt. gr. 


px. pwt. gt* 


36 


7 


10 


11 


6 14 9 


18 


42 


6 


9 


13 


8 6 16 


13 10 


81 


7 


16 


15 


3 11 10 


8 7 4 















Bought a silver tankard, weighing 2 lb. 3 oz., a silve 
mqi, weighing 3oz, 10 pwt, and a silver thimble, weigbir 
^pwt 13gra. ; what was tiie weigjil ot liiift -sfVolt^ 
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Atoirdupois Weight. 





A man bought d loads of hay, weighing as follows, rii. 
S3 cwt ( =i 1 T. 3 cWU) 2 qrs. 171b- ; 21 cwt 1 qr. 16 lb. ; 
19cwt. qr. 24lb. ; 24 cwt. 3 qrs.; 11 cwt Oqr. lib.; 
how many tons in the whole ? < ^ 

CLoi'it Measure. 

yi{5. qr, no. E, Fl. qr, na, E, En, qr. iM. 

36 1 2 41 1 2 75 4 2 

41 2 3 18 2 3 31 1 

65 3 1 57 1 28 8 1 



There are four pieces of cloth, which measure as follows, 
▼iz. 36 yds. 'Sqrs. 1 na. ; 18 yds. Iqr. 2 na. ; 46 yds. 3 qrs. 
8 na. ; 12 yds. qr. 2 na. ; how many yards in the whole ? 
* 

Long Measure. 

Deg, mi, far, r, ft. in. bar. Mi, fur. poL 

59 46 6 29 15 10 2 37 

216 39 1 36 14 6 1 

678 53 7 24 9 8 1 ^ « 27 



Land or Square Measure. 



t 



Pel, ft, in. A, rood, yfol, ft, in, 

36 179 137 56 3 37 945 228 

19 248 119 29 1 28 93 25 

12 96 75 416 2 Bl 128 119 



^.' 



7~r 



> 
^ 
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» 

There are ^ fields, which measure a* follows, viz. 17 A. 
3n 16 p.; 28A. 5 r. 18 p.; 11 A. Or. 25 p.; how much 
land in the thr^ fields? 

$OLiD OB Cubic MsasusC. 

^Mk Jt in> yds. fu cm* toris, ft. 

2% V , 1229 , 75 22 1412 37 119 

12 19 • 6#' -^ 9 26 195 9 110 

8 11 917 3 19 1091 4h 127 



5 



WiNA Measure. 



WuL gat* qtA ptm Tun. hhd. gal. qtfi 

61 53 1 1 37 2 37 2 

27 39 8 19 1 69 1 

9 13 1 28 2 



A merchant bought two casks of brandy, containing m 
follows, viz. 70 gal. 3 qts. ; 67 gal. 1 qt ; how many hogs- 
heads, of 63 gal. eabh, in the whole ? 

i 

Dry Measure. 





Bum 


^ 


a^ Pi^ 




Ch. 


hu8. 


p. qt^ 






36 


2 


5 1 




48 


27 


3 5 






19 


3 


7 a 




6 


29 


1 7 










^ . 


Time. 






-_ 




r. 


mtf. 


10. 


dt Ih. ffu 


#* 




F. 


». 19. 


4. 


57 


11 


3 


6 {23 55 


11 




40 


3 1 


• 


84 


9 


2 


(16 42 


18 




16 


7 


4 


82 


6 





6:6 18 


5 




27 


5 2 
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SUBTRAOVlOlf 

m 

OP COMPOUND NUMBERS. 

IT 39. 1. A boy bought a knife for 9 cents, and sold it 
for 17 cents ; how much did he gain by the bargain ? 
^ 2. A boy bought a slate for 2 s. 6 d., and a book for 3 s. 6 d. ; 
how much more was the cost of the book than of the slate ? 

3. A boy ow^ his playmate 2 s.; he paid him 1 s. 6 d. ; 
how much did he then owe him ? 

4. Bought two books ; the price of one was 4 s. 6 d., the 
price of the other 3 s. 9 d. ; what was the difference of their 
costs ? 

5. A boy lent 5 s. Sd,\ he received in payment 2 s. 6 d. ; 
how much was then due ? 

6. A man has a bottle of wine containing 2 gallons and 3 
quarts ; after turning out 3 quarts, how much remained ? 

7. How much is 4 gal. less 3 gal. ? 4 gal. — (less) 2 qts. ? 
4 gal. — 1 qt. ? 4 gal. — 1 gal,. 1 qt. ? 4 gal. — 1 gal. 2 qts. ? 
4 gal. — 1 gal. 3 qts. ? 4 g3. — 2 gal. 3 qts. ? 4 gal. 1 qt 
— 1 gal. 3 qts. ? 

8. How much is 1 ft — (less) 6 in. ? 1 ft. — 8 in. ? 6 ft. 
3in. — 1ft. 6in.? 7ft 8 in. —4ft. 2 in.? 7ft8in. — 6ft. 
10 in. ? 

9. What is the difference between 4iS . 6 s. and liS . 8 s. ? 
JO. How much is 3ie. — (less) 1 s. ? S£. — 2s.? 3£. 

'—3s.? 3ie. — 16s.? 3iS.4s. — 2iS.6s.? 10iB.4s. — 
5ie.8. s? 

11. A man bought a horse for 30 £. 4 s. 8d., and a cow 
for 6iS . 14 s. 6 d. ; what is the difference of their costs ? 

OPERATION. As the two numbers are large, 

Minuend 30 4 8 ^* ^^^ convenient to write 

ctjL^iL'j e lA c them down, the less under the 
ouotrcuiena^ 5 14 o . ' i . ' ^ v .i 

' greater, pence under^pe^ce, shil- 

Ans. 24 10 2 lings under shillings;^ &:c.' We 

may now take 6 d. 'from 8 d., and 
there will remain 2 d. Proceeding to |h^ ^Jhiltings, we can- 
not take 14 s^ from 4 s., but we mayborrow, as in simple num- 
bers, 1 from the pounds, zr 20 s., v^hibli joined to the 4 8. 
makes 24 s., from which taking: 14^. leaves 10 s., which we 
set down. We must now canryH to the 6<£., making 6 £>^ v 
which taken from Z0£ • leaves 24£ ., ^u^ ^e ^is^ v^ ^^^"^ 

' A^. The most convenient w%y •ax \>OTtaNnsk\L\&^ *^ ?b^^ 
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tract the subtrahend from the figure borrowed, and add the 
difference to the minuend* Thus, in the above examplei 14 
from 20 leaves 6, and 4 is 10. 

The process in the foregoing example may be presented 
in the form of a Rule far the Subtraction of Compmmd Ntm- 
bets :■, 

I. ^ Write down the sums or quantities, the less under the 
greater, placing those numbers which are of the same da^ 
nomination directly under each other. 

II. Beginning with the least denomination^ take succee- 
sively the lower number in each denomination from the up^ 
per, and write the remainder underneath, as in subtraction 
of simple numbers. 

III. If the lower number of any denomination be greater 
than the upper, borrow as many units as make one of the 
next higher denomination, subtract the lower number there- 
frpm, and to the remainder add the upper number, remedl-' 
bering always to add 1 to the next higher denomination for 
that which you borrowed. . 

Proof. Add the remainder and the subtrahend together, 
as in subtraction of simple numbers ; if the work be right, 
y, the amount will be equal to the minuend. 

EXAMPLES FOR PRACTICE^ 

1. A merchant sold goods to the amount of 136 iS . 7 s. Gj-d*^ 
and recK^ved in payment bO£, IDs. 4fd; how much re- 
mained due ? Ans. 86£ . 17 s. If d- 

2. A man bought a farm for 1256iS. 10 s., and, in selling 
it, lofit 87 iS . 10 8. 6 d. ; how much did he sell it for ? 

Ans. 1168iS. 19 s. 6 d. 

3. A man bought a horse for 27 £ . and a pair of oxen for 
19iS . 12 s. 8^ d. ; how much was the horse valued more than 
the oxen? ' 

^ 4. A merchant drew from a hogshead of molasses, at one 
xjiime, 13 gaL 3qts. ; at another time, 5 gal. 2 qts. 1 pt; 

what quantity was there left ? Ans. 43 gal. 2 qts. 1 pt. 

5. A pipe of brandy, containing 118 gal. sprang a leak, 

^hen it was found only 97 gal. 3 qts. 1 pt. remained in the 

^ask; how much was the leakage ? 

C^-Tbere was a silver tankard which weighed 3 lb. 4oc. ; 
-i&e Jud aiooe weired 5 oz. 7 pwt. \^ g^ \ \iQ^Nf m^^sk 4id: 
^k tatikard weigk without the Aid } 
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7. From 15 lb. 2 oz. 5 pwt take 9 oz. 8 pwt 10 gm* 

8. Bought a hogshead of sugar, weighing cwt 3 qilL 
17 lb. ; sold at three several times as follows, viz« 2 cwt; 1 qi» 
11 lb. 5 oz. ; 2 qrs. 18 lb. 10 oz. ; 25 lb. 6 oz. ; what was m 
weight of sugar which remained unsold ? 

Ans, 6 cwt« 1 qr. 17 lb. 11 os« 

9. Bought a piece of black broadcloth, containing 36 yds* 
2 qrs. ; two pieces of blue, one containing lO yds. 3 qrs. 
2 na., the other, 18 yds. 3 qrs. 3 na. ; bow much more was 
there of the black than ot the blue ?*% 

10. From 28 miles, 5 fur. 16 r. take 15 m. 6 fur. 26 r. 12 ft 

11. A farmer has two mowing fields; one containing 13 
acres 6 roods ; the o4her, 14 acres 3 roods : he has two 
pastures also ; one containing 26 A. 2 r. 27 p.^j^the other, 
45 A. 5 r. 33 p. : how much more has he of pasture,than of 
mowing ? 

12. From 64 A. 2 r. 11 p. 29 ft take 26 A. 5 r. 34 p. 132 ft 

13. From a pile of wood, containing 21 cords, was sold, at 
one time, 8 cords 76 cubic feet; at another time, 5 cords 7 
cord feet; what was the quantity of wood left ? ^ ... 

14. How many days, hours and minutes of-«ny yCar will 
be future time on the 4th day of July, 20 minutes past 3 
o'clock, P. M. ? Ans. 180 days, 8 hours, 40 minutes. 

15. On the same day, hour and minute of July, given in 
the above example, what will be the difference between the 
past and future time of that month ? 

16. A note, bearing date Dec. 28th, 1826, was paid Jan. 
2d, 1827 ; how long was it at interest ? 

The distance of time from one date to that of another msf 
be found by subtracting the first date from the last, observing 
Mfo number the months according to their order- (IT 37.) 

OPERATION. 

. 1^ (1827. Istm. 2d day. Note, In casting m- 

*• ^* I 1826. 12 28 terest, each month is 

An^. ~0 Td^ reckoned 30 days. 

17. A note, bearing date Oct. 20th, 1823, was paid ApiH 
t6th, 1825 ; how long was the note at interest ? 

18. What is the difference of time from Sept 29, 1816, to 
April 2d, 1819 ? Ans. 2 y. 6 m. 3 di. 

19. London is 51* 32', and Boston 4^^ ^^» ^. \^\\\xA?i\ 
ffhat k the difference of latitude between IsSc^e Vno t^*^^^^^ _ 
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20. Boston is Tl® 3', and the city of Washington is 77* 
43' W. longitude ; what is the difference of longitude be- 
tween the two places ? Ans. 6** 40«, 

21. The island of Cuba lies between 74** and 85"* W. lon- 
gitude ; how many degrees in longitude does it extendi 

IT 40. 1. When it is 12 o'clock at the most easterly ex- 
tremity of the island of Cuba, what will be the hour at the 
most westerly extremity, the difference in longitude b«- 
ingll**? 

Note. 'The circumference of the earth being 360% and 
the earth performing one entire revolution in 24 hours, it 
follows, that the motion of the earth, on its surface, from 
west to east, is 

15® of motion in 1 Jbour of time ; consequently, 
1" of motion in 4 minutes of time, and 
1' of motion in 4 seconds of time. 

From these premises it follows, that, when there is a dif- 
ference in longitude between two places, there will be a 
corresponding difference in the hour, or time of the day. 
The difference in longitude being 15°, the difference in time 
will be 1 hour, the. place easterlymdiVing the time of the day 
1 hour earlier than the place wekerly^ which must be par- 
ticularly regarded. 

If the difference in longitude be 1°, the difference in time 
will beM minutes,\&c. 

Henfce, — If the difference in longitude, in degrees and 
minutes, between two places, be multiplied by 4, the pro- 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are now prepared to answer the above question. 

11® Hence, when it is 12 o'clock at the 

4 most easterly extremity of the island, 

■~ . it will be 16 minutes past 11 o'clock 

44 mwutes. ^^ ^yit most western extremity. 
2. Boston being 6® 40' E. longitude from the city of 
Washington, when it is 3 o'clock at the city of Washington, 
what is the hour at Boston ? 

Ans. 26 minutes 40 seconds past 3 o'clock. 

8. Massachusetts being about 72% and the Sandwich 

Islknds about 155® W. longitude, when it is 28 minutes past 

tf o'clock, A. M. at the Sandwicli Islands, v^hat will be tl^ 

Amw in Massachusetts ? At»% I'at o*do^ %\. ^<qi«^^ 
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BIVXTEPXIOATIOSr «( SZVUIOH 

OF COMPOUND NUMBERS. 



IT 41. 1. A man bought 2 yards of cloih, at 1 a. 6 d. per 
yard; what was the cost ? 

2. If 2 yards of ^loth cost 3 sh^Q^j|;8, what is that per 
yard? 

3. A man has three pieces of cloth, each measuring 10 
yds. 3 qrs. ; how many yards in the whole ? 

4. If 3 equal pieces of cloth contain 32 yds. 1 qr., how 
much does each piece contain ? 

5. A man has five bottles, each containing 2 gal. 1 qt I pt ; 
how much wine do they all contain ? 

6. A man has 11 gal. 3 qts. 1 pt of wine, which he would 
divide equally into five bottles ; how much must he put into 
aach bottle ? 

7. How many shillings are 3 times 8 d. ? 3 X 9 d. ? 

3xi0d.? 4X7^? 7x6d.? 10 X 

Od. ? 2 X 3 qrs. ? 5 X 2 qrs. ? 



8. How much is one third of 2 shillings ? 

Id.? iof2s. 6d.? -Jof2s. 4d.? 

• d.? ^of 7s. 6d.? iof l^d.? - 

9. At l£. 5 8. 8f d. per 
yard, what will 6 yards of 
aloth cost? 



-iof 2a. 
— ^ofSs. 
^of2^d.? 



10. If 6 yards of doth cost 
7£ . 14 s. 4i d., what is t^a 
price per yard ? 

Here, as the numbers are large, it will be most convenient 
lo write them down before multiplying and dividing. 



OPERATION. 

Xf» 9. d, qr. 

I 6 8 3 price of 1 yard, 
6 number of yards. 

Ans. 7 14 4 2 cost of 6 yards. 

6 times 3 qrs. are 18 qrs. = 
4 d. and 2 qrs. over ; we set 
down the 2 qrs. ; then, 6 times 
8 d. are 48 4., and 4 to carry 
makes 52 d. = 4 s. and 4 d. 
over, which we write down ; 
i^g^aio, 6 times 5 s, are 30 s. 



OPERATION. 

£. 8. d. qr, 

6)7 14 4 2 cost of e yards* 
1 6 8 3 price of 1 yard* 

Proceeding after the man- 
ner of short division, 6 is con- 
tained in 1£ . 1 time, and 1 £• 
over ; we write down the 
quotient, and reduce the xo* 
mainder (l£.) to «\!LS!A\sii^^ 
(20 8.,) Ym\c\i,'vA&L^'t ^^tt. 
shilling ^^^^^n"^ TM^BLft^^^^ 
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muXiTI^ioj^tiom and DITIflfbir t 4t^ 

6in 34 8. gQ^5 tunes, aiid4 »» 
over ; 4 8s reduced to penot 
== 48 d., which, with thft 
given penea^^ (4 d.,) make 59 
d. ; 6 in 52^goes 8 times, and 
d. 



and 4 to carry mak^flSl s. = 
!£• and 148. overjE^times 
liB. are 6iS., and V^STczny 
makes 7£ ., which we write 
down ; and it is plain, that the 
united products arising from 
the several denominations is 
the real product arisii£^< 
the whole compound^mb 



4 a. over 
which, 

(2) =18 
er.|SLtimes; a 
the uni 



trom 
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11. Multiply 3iS . 4 8.iSd. 
by7. ;^ 

13. What will b^he cost 
of 5 pairs of shoes afto s. 6 d. 
a pair? 

15. In 5 barrels of wheat, 
each containing 2 bu. 3 pks. 
C qts., how many bushels ? 

17. How many yards of 
doth will be required for 9 
coats, allowing 4 yds. 1 qr. 
S na. to each ? 

19. In 7 bottles of wine, 
each containing 2 qts. 1 pt. 3 
gilb, how many gallons ? 

21. What will be the 
weight of 8 silver cups, each 
weighing 5 oz. 12 pwt. 17 
grs. ? 

23. How much sugar in 12 
hogsheads, each containing 
9 cwt 3 qrs. 21 lb. ? 

25. In 15 loads of hay, each 
weighing I T. 5 cwt 2 qrs., 
bow many iotA^ 



4 d.=: 16 qrs., 
the given qrs. 
;6inl8qr8.goea 
it is plain, that 
quotients arising 
from the^everal denomint^ 
tions, is the real quotient ari8» 
ing from the whole compound 
number. 

12. Divide 22£. lis. 6d. 
by 7. i 

14. k^£. 12 s. 6 d. for 5 
pah^ of 4^es, what is that a^ 
pair? 

16. If 14bu. 2 pks. 6 qts. 
of wheat be equally divided 
into 5 barrels, how mai^ 
bushels will each contain ? 

18. If 9 coats contain 39 
yds.. 3 qrs. 3na., what docs X 
coat contain ? 

20. If 5 gal. I gill of win» 
be divided equally into 7 boi^ 
ties, how much will each eon» 
taini^ 

22. If 8 silver cups wei^ 
3 Ib^ 9 oz. 1 pwt 16 grs., wut 
is the weight of each ? 

24. If 119 cwt 1 qr. of m^ 
gar be divided into 12 hog^ 
heads, how much will eacb 
hogshead contain ? 

26. If 15 teams be loaded 
with 17 T. 12 cwt 2 qrs. of 
hay,\\ov7 mwicSoi \&th»l to eack 
team^ 



( 
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When the vwhvpliery w dioisorj exceeds 12, the opertttioiit 
cf multiplying and dividing are not so easy, unless tbey be 
composite numbers ; in that case, we may make use of tbe 
<eomponeni parts^ or factors^ as was done in simple numbers. 



Thus 15, in the elample 
dl)oye, is a composite number 
produced by the multiplica- 
tion of 3 and 5, (3 X 5 == 
15. Y We may, "therefore, 
multiply 1 T. 3 cwt. 2 qrs. by 
one of those component parts, 
or factors, and that product by 
the other, which will give the 
true answer, as has been al- 
ready taught, (IT 11.) 

OPERATION. 
7. etDl. qr. 

13 2 

3 one of the factors. 



3 10 2 



5 the other factor. 



17 12 2 the amwen 

27. What will 24 barrels 
of flour cost, at 2i& . 12 s. 4 d. 
m barrel? 

29. What will 112 lb. of 
•agar cost, at 7j- d. per ib. ? 

Note. 8, 7, and 2, are fac- 
tors of 112. 

31. How much brandy in 
84 pipes, each containing 1 12 
gal. 2 qts. 1 pt. 3 g. ? 

33. What will 139 yards of 
tiotii <u>9tf at 3 £ . 6 s. 5 d. 
per yard ? 

139 is not a composite num- 
ber. We may, however, de- 
compose this number thus, 
139 = 100 -1-30 + 9. 

We jnajr now multiply the 



15 being a composite num- 
ber, and 3 and 5 its compo- 
nent parts, or factors, we may 
divid e J 7 T. 12 cwt 2 qrs, by 
one ortffiise component parts^ 
or factors, and the quotient 
thence arising by the other, 
which will give the true 
answer, as idready taught, 
(IT 20.) 

OPERATION. 
T. ewL qr. 

One factor J 3 ) 17 12 2 
The other factor^ 6)5 172 

Ana. 13 2 



28. Bought 24 barrels of 
flour for 62 JS . 16 s.; how 
much was that per barrel ? 

30. If 1 cwt of sugar cost 
3 jB. 7s. 8 d., what is that per 
lb. ? 

32. Booght 84 pipes of 
brandy, containing 9468 gal* 
1 qt 1 pt ; how much in a 
pipe ? 

34. Bought 139 yards of 
cloth for 461 Jg. lis. lid.; 
what was that per yard ? 

When the divisor is such a 
number as cannot be produced 
by the multiplication of sm«Il 
numbers, t\^e \iC\X«t n^ivj S& ^» 
divide aftei tin^ mvcokKt ^ 
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price of 1 yard by 10, which 
will give the price of 10 yards, 
and this product again by 10, 
which \dil give £e price of 
100 y«rds. 

• We may tiben multiply the 
price of 10 yards by 3, which 
will give the price of 30 yards, 
and the price of 1 yarJ by 9, 
which will give the price of 
9 yards, and these three pro- 
ducts, added together, will evi- 
dently give the price of 139 
yards; thus: 

£. IT. d. 

3 6 6 price of 1 yd. 
10 

83 4 2 price of 10 yd9. 
10 



332 1 8 pric^ of lOb yds. 
99 12 6 price of SO yds. 
29 17 9 price of 9 yds. 



461 11 11 price of 1^9 yds. 

Note. In multiplying the 
price of 10 yards (33iS . 4 s. 
2d.) by 3, to get the price of 
30 yards, and in multiplying 
the price of 1 yard {Z£. 6 s. 
5d.) by 9, to get the price of 
9 yards, the multipliers^ 3 and 
9, need not be written down, 
but may be carried in the 
mind. 



long division, setting down 
the work of dividing and r^ 
ducing in manner as fol- 
lows: 

£. 9. d, 
139)461 11 11 (3£. 
417 

44 
20 

891(65. 
834 

"67 * 
12 

696 (6d. 
695 

The divisor, 139, is con- 
tained in 461 iB. 3 timesy 
(3iS.,) and a remainder of 
44iS., which must now be 
reduced to shillings, multi- 
plying it by 20, and bringing 
in the given shillings, (II s.,) 
making 891 s., in wM^^^ th« 
divisor is contained 6 times, 
(6 s.,) and a remainder of 
57 s., which must be reduced 
to pence, multiplying it by 12, 
and bringing in .the given 
pence, (11 d.,) together mak* 
ing 695 d., in wMch the di- 
visor is contained 5 timeS| 
(5 d.,) and no remainder. 

The several quotients, 3il, 
6 a«) 5 d., evidentiy make tba 
answer. 
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The processes in the foregomg examples may now be pro» 
sented in the form of a 



Rule for the Midtiplicijaum of 
Compound Nrnihers. 

\ I. When the multiplier does 
not exceed 12, multiply suc- 
cessively the numbers of each 
denomination, beginning with 
the least, as in multiplication 
of simple numbers, and carry 
as in addition of compound 
numbers, setting down the 
whole product of the highest 
denomination. 



II. If the multiplier exceed 
12, and be a composite num- 
ber, we may multiply first by 
one of the component parts, 
diat product by another, and 
so on, if the component parts 
be more than two ; the last 
product will be the product re- 
quired. 

III. When the multiplier 
exceeds 12, and is not a com- 
posite, multiply first by 10, 
and this prodiiet by 10, whirh 
will give the product for 100; 
«nd if the hundreds in the mul- 
tiplier be more than one, mul- ' 
tiply the product of 100 by the 
mmber of hundreds; for the 
iens^ multiply the product of 
10 by tbe ni^nber of tens ; for 
the umtSj multiply the mudtir 

SUcand; and these several pro- 
ncts wSl t)e the produol re- 
mxML 

1 



RuLK for the Dwision of Gmm- 
/ pound Numbers. 

/I. When the divisor does 
^t exceed 12, in the manner 
of short division, find how 
many times it is contained in 
the highest denomination, un- 
der which write the quotient, 
and, if there be a remainder, 
reduce it to the next less d<v 
nomination, adding thereto the 
number given, if any, of that 
denomination, and divide as 
before; so continue to do 
through all the denominations, 
and the several quotients will 
be the answer. 

II. If the divisor exceed 12, 
and be a composite^ we may di- 
vide first by onfe of the com- 
ponent parts, that quotient by 
another, and so on, if the com* 
ponent parts be more than 
two ; the last quotient will be 
the quotient required. 



III. When the divisor ex- 
ceeds 12, and is ndt a com- 
posite number, divide after the 
manner of long division, set* 
ting down the work of di- 
vicUng and reducing. / 
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HULTll<MCULTION^AirD:]nyi8IOW, &c. T iS 



fiXAHPIiES FOR PRACTICIL 



1. What will 359 yards of 
doth cost, at 4 s. 7^ d. per 
jrard? 

3. In 241 barrels of flour, 
each containing Icwt. 3qi>r 
91b. ; how many cwt. ? 

5. How many bushels of 
wheat in 135 bags, each con- 
taining 2 btK 3 pks. ? 
3X9X5 = 1«6, 

7. What will 35*cwt of to- 
bacco cost, at 3 s. lOj- d. per 
lb. > 

9. If 14 men build 12 rods 
6 feet of wall in one day, how 
many rods will they build in 
7 J days ? 



2. Bought 359 yards of cloth 
for 83iS . s. 4^ d. ; what was 
that a yard ? 

4. If 441 cwt 13 lb. of flour 
be contained in 241 barrels, 
how much in a barrel ? 

6. If 371bu. Ipk. of wheat 
be divided equally into 135 
bags, how much will each bag 
contain ? 

5. At 769 iB. 10 8. for 35 
cwt. of tobacco^ what is that 
per lb. ? 

10. If 14 men build 92 rods 
12 feet of stone wall in 7^ 
days, how much is that per 
day? 



IT 42. 1. At 10 s. per yard, what will 17849 yards of 
doth cost ? 

Note^ Operations in multiplication of pounds, shillings, 
pence, or oiany compound numbers, may be facilitated by 
taking dliqwi^ parts of a higher denominationy as already ex- 

§lained' in ^'Proc/icc"] of Federal Money, 5r 29, ex. 10. 
^hus, in Uiis last example, the price 10 s. = j^ of a pound ; 
therefore, j- of the number of yards will be the cost iQ 
pounds. J-t|AA=:8924 £. 10 s. Am. 

2. What cost 34648 yards of cloth, at 10 s. or ^£ . per 

yard ? at 5 s. = \£> . per yard ? r- at 4 s. = ^£ , 

per yard ? — ^ at 3 s. 4 d. = ^j&. per yard ? at 2 s, 

==^i6. per yard? Ans. tolast^ 3464 £. 16 &, 

3. What cost 7430 pounds of sugar, at 6 d. z=z^%. per lb ? 
— — at 4 d. z= ^ s. per lb. ? — at 3 d. = ^ s. pet 

lb.? ' at 2 d.=:^ s. per ib.? at IJ d. = i-s. 

p€;r lb. ? 

Ans. to thelastj ^^^ 8.1=928 8. 9 d.=i 46 £. 8s. 9 d, 

4. At $ 18'75 per cwt., what will 2 qrs. = i cwt coat ^ 
f— — ^ what will 1 qr. = J cwt cost ? — - what will 16 Ibt 

= ^ cwt cost ? what will 14 lbs. = ^ cwt cost ? — , 

wbMt ilaU 8 lbs.=i^ cwt cost? An8.(othelait^$Va2^' 
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5. What cost 340 yards of deth, at 12 «. 6 d. per yard? 
128.6d. = 10 8. (=^ j6.) a]id28. 6 d. (s= % £.) ; ther«» 

i)i)340 

170 iS h t^ cost at 10 8. per yard. 

42iS. 108. = at28. 6d. peryard. 

ilii9. 212 jS 10 s. = at 12 8. 6 d peryard. 

Or, 
108. = Jig.)340 

28.6d.=^of 10s.)170iS. at 10 8. per yard. 

42 iS . 10s. at 2 s. dd. per yard. 

Ans. 212 £. 10s. at 12 s. 6 d. per yard. 



sxnpnaEMSxrr to tbb ahxtbmstio of 

OOXKEPOUNB UraWBEBS, 

QUESTIONtS. 

1. What distinction do you make between simple and 
compound nurabers ? (IF 26.) 2. What is the rule for addi- 
tion of compound numbers ? 3. for subtraction of, &c. ? 
4. There are three conditions in the rule given for multi- 
plication of compound numbers ; what are they, aiid the 
methods of procedure under each ? 5. The same questions 
in respect to the division of compound numbers ? 6. When 
the multiplier or divisor is encumbered with a fraction, how 
do you proceed J 7. How is the distance of time from one 
date ta another found? 8. How many degrees does the 
earth revolve from weat to east iir-1 ho«r?---9. In what 
time dees it revolve 1° ? Where is the time or hour of the 
day earlier — ^at the placer most easterly) or most westerly? 
10. The difference in longitude between two places being 
known, how is the difference in time calculated ? 11. How 
iQAy operations, in the multiplication of compound num- 
bers, be facilitated ? 12. What ^re some of the aliquot parti 

oflie.? ofls.? oflcwt? 13. Whati8thi» 

jnanner of operating usually called ? 
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y SXBBCISES. 

"^ 1. A gentleman is possessed of 1^ dozen of sOver spoonSi 
each weighing 3 oz. 5 pwt. ; 2 doz. of tea spoons^ eaeh weigh- 
ing 16 pwt 14 gr. J 3 silver cans, each 9 oz. 7 pwt ; 2 silver 
tankards, each 21 oz^ 15 pwt. ; and 6 silver porringers, each 
11 oz, 18 pwt ; what is the weight of the wnole ? 

Ana, 16 lb. 4 oz. 3 pwt 

Note. Let the pupil be required to reverse and fiove the 
following examples : 

2. hn English guinea should weigh 5 pwt. 6 gr. ; a piece 
of gold weighs 3 pwt. 17 gr. ; how much is that short of the 
weight of a guinea ? 

3. What is the weight of 6 chests of tea, each weighing 
3 cwt. 2 qrs. 9 lb. ? 

4. In 35 pieces of cloth, each measuring 27 yards, how 
many yards? 

5. How much brandy in 9 casks, each containing 45 gal. 
3 qts. 1 pt ? 

6. If 31 cwt 2 qrs. 20 lb. of sugar be distributed equally 
into 4 casks, how much will each contain ? 

7. At 4^ d. per lb., what costs 1 cwt of rice ? — - 2 cwt ? 
3 cwt? 

Note, The pupil will recollect, that 8, 7 and 2 are fac- 
tors of 112, and maybe used in place of that number. 

8. If 800 c)vt of cocoa cost 18 iS. 13 s. 4d., what is that 
per cwt ? what is it per lb. ? 

9. What will 9^ cwt. of copper cost at 5 s. 9 d. per lb. ? 

10. If 6^ cwt of chocolate cost 72 £. 16 s., what is that 
per lb. ? 

11. What cost 456 bushels of pAtatoes, at 2&r 6d. per 
bushel? 

Note. 2 s. 6 d. is i of 1 iB . (See IT 42.) 

12. What cost 86 yards of broadcloth, at 16 s. per yard ? 
Note. Consult IT 42, ex. 5. 

13. What cost 7846 poutids of tea, at 7 s. 6 d. per lb. ? 
at 14 s. per lb. ? atl3s. 4d. ? 

14. At $ 94*25 per cwt., what will be the cost of 2 qn, 

of tea? of 3 qrs.? of 14 lbs.? of211bB.? 

of 16 lbs. ? : of 24 lbs.? 

Aafe, Consult ? 42, ex. 4 and 5. 
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15. What will be the cost of 2 pica, and 4 qta. of wheat| 
at $ 1^50 per bushel ? 

"^ 16. Supposing a meteor to appear so hig}i in the heavens 
as to be visible at Boston, 71 ** 3', at the city of Washington, 
TT 43', and at the Sandwich Islands, 156** W. longitude, 
and* that its appearance at the city of Washington be at 7 
ininutes past 9 o'clock in the evening; what will be the 
hour and minute of its appearance at Boston and at the 
Sandwich Islands ? 



FRAOTXONS. 

IT 43. We have seen, (IT 17,) that numbers expressing 
MckcAe things are called iniegerSy or whoh numbers*; but that, 
in division, it is often necessary to dioide or break a whole 
thing into parts^ and that these parts are called f'OcHonay or 
broken numbers. 

It will be recollected, (IT 14^ ex. 1I9) that when a thing 
Of unit is divided into 3 parts, tlie parts or fractions are call- 
ed thirds ; wh^n into four parts, faurtha ; when into six parts, 
nxths; that isy\ the fraction takes its name ot denonmation frofli 
the number of partSy into which the unit is divided./ Thus, 

X if the unit be divided into 16 parts, the parts are called six- 
teenths^ and 5 of these parts would be 5 sixteenths^ expressed 
thus, -j^. The number below /die short line, '(I^O as before 
taught, (IT 17,) is called the Vc^enomino^or^ because it gives 
the name or denomination to the parts \ the number c^ove 

'^> theline is called the/ntimera/or,<A)ecauseit numbers the parts. 

^ ) /The denominator shows how many parts it takes to make 
a iadt or whole thing / the numerator shows how many of 
these parts are expressed by the fraction, 

1. If an orange be cut into 5 equal parts, by what frac- 
tion is 1 part expressed ? — r- 2 parts ? u 3 parts ? 
— — 4 parts ? ■ 6 parts ? how many parts make unity 
or a whole orange ? 

2. If a pie be cut into 8 equal pieces, and 2 of these 
pieces be given to Harry, what will be his fraction of the 
pie ? if 5 pieces be given to John, what will be his fraction ? 
what fraction or part of the pie will be left ? 

It is important to bear in mind, that fractioi^ arise flrom 
Arifion, (IT 17,) and that the mmeraior may be considered a 
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dhndendi and the denomhuaor 2l dtOMor, and tihe value of tbe 
fraction is the quotient ; thus, ^ is the quotient of 1 (the 
numerator) divided by 2, (the denominator;) ^ is the quo- 
tient arising from 1 divided by 4, and.f is 3 times as much, 
Uiat is, 3 divided by 4 ; thus, one fourth part of 3 is th« 
same as 3 fourths of 1. 

Hence^ in all cases, a fraction is always expressed by the 
m^ of ditman, 

^\. i.'-.j?i-'i-(3is the dividend, or numenUor . 

feKoresses the quotient, of which {-7-. ,, .. . , . , 

• '^ ^ ^ ( 4 lii the divisor, or denominator. 

3. If 4 oranges be equally divided among 6 boys, what 
part of an orange, is each boy's share ? 

A sixth part of 1 orange is ^, and a sixth part of 4 oranges 
IS 4 such pieces, = f . Ans. f of an orange: 

4. If 3 apples be equally divided among 5 boys, what part 
of an apple is each boy's share? if 4. apples, what ? if 2 
apples, \i hat ? if 5 apples, what? 

6. What is the quotient of 1 divided by 3 ? of 2 by 3? 

of 1 by 4? or2i>y4? of3by4? of§ 

by 7? of 6 by 8? oT4by5? of2byl4? 

6. What part of an orange is a thirdT part of 2 oranges ? 

one fourth of 2 oranges ? J of 3 oranges ? 

^ofSoranges? iof4? iof2? -^of5? 

I of 3? iof2? 

A Proper Fraction. Since the denominator shows the num- 
ber of^arts necessary to make a whole thing, or 1, it is plain, 
diat,,'(vhen the numerator is less than the denominator, the 
fraction is less than a unity or whole thing ; it is then called a 
proper fractions Thus, ^, |^, &c. are proper fractions. 

An Improper Tradition. ^ When the numerator equals or es^ 
ceeds the denominator, the fraction equals or exceeds unity, or 
1, and is then called an improper fraction. Thus, f, f, f, -^^ 
are improper fractions. i 

A Mixed Number^ as already shown^ is one composed of a 
whole number and a fraction. .Thus, 14^, 13^, &c. are mix- 
ed numbers. 

7. A fiiither bought 4 oranges, and cut each orange iiito 6 
equal parts ; he gave to Samuel 3 pieces, to James 5 pieces, 
to Mary 7 pv^ces, and to Nancy 9 pieces ; what was each 
One's fraction ? 

Was James's fraction proper ^ or improper ? Why ? 
1Vb§ Ifunq^B fracti^ proper, or improper ? Whj ? 
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7\> change an improper fracHm to a whole or nnxed 

IT 44. It is evident, that every improper fraction must 
contain one or more whole ones, or integers. 

1. How many whole apples are there in 4 halves (}) o^ 

an apple? inj-? in J? ■ in y? in 

i^? in^? inija? inA|A? 

2. How many yards in f of a yard ? in f of a yard? 

inf ? inf? inJ^? inJgL? in 

Jjf.? in-y-? in^a^? iny? 

3. How many hushels in 8 pecks ? that is, in f of ahushel? 

inJ^? inV? in^? in ^4^? in 

^? in^? 

'This finding how many integers, or whole things, are con- 
tained in any improper fraction, is called reducing an wipro- 
per fraction to a whole or mixed ntmher. \ 

4. If I give 27 children j[- of an orange each, how many 
oranges will it take ? It will take ^ ; and it is evident, that 
OPFRATION dividing the numerator, 27, (= tlie Himi- 

^\ 27 her of parts contained in the fraction,) hy 

^ the denominator, 4, (= the number of 

Ans. 6} oranges. parts in 1 orange,) will give the number 

of wlwle oranges. 

■\' Hence, To reduce an improper fraction to a whole or mixed 
Homier, ^— Rule : Divide the numerator hy the denominator ; 
the quotient will be the whole or mixed number. 

EXAMPLES FOR PRACTICE. 

5. A man, spending |^ of a dollar a day, in 83 days would 
spend ^ of a dollar ; how many dollars would that be ? 

Ans. $12%. 

6. In ^ Ij^ of an hour, how many whole hours ? 

The 60th part of an hour is 1 minute : therefore the ques- 
tion is evidently the same as if it had been. In 1417 minutes, 
how many hours ? Ans. 23|^ hours. 

7. In ^^^ of a shilling, how many units or shillings ? 

Ans. 730^ shUlin^k 

8. Reduce -m^p- to a whole or mixed number. 

9. Reduce #§, ^, fj^, fjff, J^^ to whole or 
ed numbers. 
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To reduce a tohole or mixed number to an improper fracHatu 

IT 45. We have seen, that an nnproper fraction may be 
efaaneed to a whole or mixed number ; and it is evident^ 
diat,rby reversing the operation, a whole or mixed number 
may be changed to the form of an improper fraction. , 

1. In 2 whole apples, how many halves of an apple ? Aiu. 4 
halves ; that is, ^. In 3 apples, how many halves ? in 4 
apples ? in 6 apples ? in 10 apples ? in 24 ? in 60 ? in 
170? in 492? 

2. Reduce 2 yards ^o thirds, Ans. f. Reduce 2f yards to 

thirds. Ans. f . Reduce 3 yards to thirds. 3^ yards. 

3f yards. 6 yards. — ^ 6f yards. 6§ 

yards. 

3. Reduce 2 bushels to fourths, 2f bu. 6 bushels. 

— • 6^ bushels. 7J bushels. 25f bushels. , 

4. In 16-1^ dollars, how many -j^ of a dollar? 
•J^make 1 dollar: if, therefore, we multiply 16 by 12, that 

is, multiply the wfu>le number by the denommator^ the product 
will be the number of 12ths in 16 dollars : 16 X 12 = 192^ 
and this, increased by the numeiator of the fraction, (5,) evi- 
dently gives the whole number of 12ths; that is, ^^ of a 
dollar. Answer, 

OPERATION. 

16-j^ dollars. 
12 



192 = 12ths in 16 dollars, or the whole number. 
5 = 12ths contained in Refraction. 

197 = J^, the answer. 

Hence, To reduce a mixed number to an improper fraction^ — 
Rule : Multiply the whole number by the denominator of 
the fraction, to the product add the numerator, and write 
the result over the denominator. 

EXAMPLES FOR PRACTICE. 

i. What is the improper fraction equivalent to 23fj^ ^ours? 

Ans, ^ Ij^ of an hour. 
6. Reduce 730^ shillings to 12ths. 
As -j^ of a shilling is equal to 1 penny, the question is evi- 
dently the Sdme as, In 730 s. 3 d., now many pence ? 
WAnt. m^ of a shilling^; that is, 8763 
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7, Reduce 1^§, 17f9, 8^, 4^*J^, and 7^ to improper 
fractions. 

8, In 156^ days, bow many 24ths of a day? 

Ana. m^ = 3761 honn. 

9, In 342f gallons^ he^ many 4ths of a gallon ? 

Ans. ^^^ of a gallop = 1371 quarts. 

To reduce a fraction to its lowest or most single terms, 
r 
IT 45. -The numerator and the denominator^ taken to- 
gether, are called the terms of the fraction, j 

If j- of an apple be divided into 2 equal parts, it becomes f. 
The effect on the fraction is evidently the same as if we had 
multiplied both of its terms Iby 2. In either case, ihe varts 
are made 2 times as many as they were before ; hut they are only 
HALF AS L^GE ; for it Will take 2 times as many fourths to 
make a nffole one as it will' take halves ; and hence it is 
that f js the same in value or quantity as \. 

f is 2 parts ; and if each of these parts be again divided 
into k equal parts, that is, if both terms of the fraction be 
multiplied by 2, it becomes |. Hence, ^ = ^ z= f , and the 
reveise of this is evidently true, that f z= } = ^. ^ 

It follows therefore, by multiplying or dividing both terms of 
the fraction by the same number y we chcrge its terms without 
altering its value. 

Thus, if we reverse the above operauon, and divide both 
terms of the fraction f by 2, we obtain its equal, f ; dividmg 
again by 2, we obtain ^, which is the most simple form of this 
fraction, because the terms are the least possible by which 
the fraction can be expressed. 

Tho process of changing f into its equal jf- is called re- 
ducing the fraction to its lowest terms. It consists in dividing 
both terms of the fractitm by any ^^miber which wUl divide them 
both withmtt a remainder^ and tht vuotient thence arising in tfifC 
same manner j and so on^ tiU it appears tJiat no number greater 
than 1 wUl again divide them. 

A number, which will divide two or more numbers with- 
out a remainder, is called a common divisoTj oi common mech 
mure of those numbers. The greatest numbei that will do 
this IS called the greatest common divisor. 
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1« What ^art of an acre are 128 rods ? 

One rod is -^ of an acre, and 128 rods are -ffl of aa 
acre. Let us reduce this fraction to its lowest $mn$. We 
find, by trial, that 4 will exactly measure both 128 and 160, 
and, dividing, we change the fraction to its equal ]§• Again, 
we find that 8 is a divisor common to both terms, and, di- 
viding, we reduce the fraction to its equal f , which is now 
in its lowest terms, for no greater number Uian 1 will again 
measure them. The operation may be presented thus : 

)128 32 4 
-—- = -— =-r of an acre, Anstoer. 
160 40 5 * 

a. Reduce |^, i/^, H}, and ^| to their lowest terms. 

Note, If any number ends .with a cipher, jt is e^aently 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an even 
number, it is divisible by 2 ; if with a 5 or 0, it is divisible 
by 5. 

3. Reduce {^, ^^, j^, and f^ to their lowest terma. 

IT ^17. Any fraction may evidently be reduced to its lowest 
terms by a single division, if we use the greatest common 
divisor of the two terms. The greatest common measure of 
any two numbers may be found by a sort of trial easily made. 
Let the numbers be the two terms of the fraction -J^. The 
common divisor cannot exceed the less number^ for it muat 
measure it We will try, therefore, if the less number, 128, 
which measures itself, will also divide or measure 160. 

128^160fl • ^^® *^ ^^^ ^^^* l^time, and 32_r0- 

^,28 main; 128, therefore,ls not a divisor of 

160. We will now try whether this r»- 

32) 128(4 mainder be not the divisor sought ; for if 
128 32 be a divisor of 128, the former divi- 

sor, it must also be a divisor of 160, 

which consists of 128 -{- 32. 32 in 128 goes 4 times, tnth- 
ont any remainder. Consequently, 32 is a divisor of 128 and 
160. And it is evidently the greatest common divisor of 
these numbers ; for it must be contained at least once more in 
160 than in 128, and no number greater than their dijflTerenoe, 
tbatjUsj greater Aan 32, can do it 
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Htneeihemk for finding ike greaieit coimwi Anior of 
two numbers i-^Divide the greater number by the less, aiiid ; 
that divisor by the remainder, and so on, always diriding 
the last divisor by the last remainder, till nothing remain. 
The last dimsor will be the greatest common divisor required.^ 

Note, It is evident, that, when we would find the greatest 
eommon divisor of more than( two jiumbers, we may first find 
the greatest common divisor of ^ two numbers, and then of 
thai common divisor and one of the other numbers, and so 
on to the last number. Then will the greatest common 
divisor last found be the answer. 

4. Find the greatest common divisor of the terms of the 
fraction f^, and, by it, reduce the fraction to its lowest terms. 

OPERATION, f 
21)35(1 ./ 
21 

"l4)21(l 
14 

tkeatest divis. 7)14(2. Then, 7)|^c=|- iliM^ 

6. Reduce -^ to its lowest terms. Ans. -^^ 

Note. Let these examples be vnrought by both methods ; 
by several divisors, and uso by finding the greatest common 
divisor. 

6. Reduce -^f^ to its lowest terms. Ans. ^ 

7. Reduce j^ to its lowest terms. Ans. f« 

8. Reduce -^^ to its lowest terms. Ans* ^^ 

9. Reduce j^fff to its lowest terms. Ans, ^. 

To dimde afractum hy a wfu)le number. 

IT 48. 1. If 2 yards of cloth cost $ of a dollar, what does 
1 yard cost ? how much is f divided by 2 ? 

2. If a cow consume £ of a bushel of meal in 8 days, how 
inuch is that per day ? } -h 3 = how much ? 

3. ^ If a boy divide f of an orange among 2 boys, how ttiieh 
«ill he ffive each one ? f -h 2 = how much ? 

•A* ▲ boyt>ought5 cdces forMof adoIhrv^luil^QiiX 
HAke CMt ? /«)f -^ 5 =s hoif nmch r 
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5% If 3 bushels of apples cost f of a dollar, what is that 
per bushel? 

1 bushel is the half of 2 bushels ; the half of f is ^. - 

Ans, ^ dollar. 

6. If 3 horses consume -^ of a ton of hay in a month, 
what will 1 horse consume in the same time ? 

•^ are 12 parts ; if 3 horses consume 12 such parts in a 
month, as many times as 3 are contained in 12, so many 
parts 1 horse will consume. Ans. -^ of a ton. 

7. . If f^ of a barrel of flour be flivided equally among 5 
families, how much will each family receive ? 

f^ is 25 parts ; 5 into 25 goes 5 times. Ans, ]^ of a barreL 

The process in the foregoing examples is evidentiy di- 
viding a fraction by a whole number; and consists, as maj 
be seen, in dividing the numercUoTj (when it can be done 
without a remainder,) and under the quotient writing the 
denominalor. But it not unfrequentiy happens, that the nu- 
merator will not contain the whole number without a re- 
mainder. 

8. A man divided ^ of a dollar equally among 2 persons ; 
what part of a dollar did he give to each ? 

j- of a dollar divided into 2 equal parts will be 4th8. 

Ans. He gave ^ of a dollar to each. 
. 9. A mother divided ^ a pie among 4 children ; what part 
of the pie did she give to each ? ^ •— 4 = how much ? 

10. A boy divided ^ of an orange equally among 3 of his 
companions ; what was each one's share ? -J^ -^ 3 == how 
much? 

11. A man divided f of an apple equally between 2 chil- ^ 
dren; what part did he give to each? J divided by 2 = 
what part of a whole one ? 

f is 3 parts : if each of these parts be divided into 2 equal 
parts, they will make 6 parts. He may now give 3 parts to 
one, and 3 to the other : but 4ths divided into 2 equal parts, 
become Sths. The parts are now twice so fnanyy but they 
are only half so large; consequentiy, f is only hau so much 
as f. Ans, f of an apple. 

In these, last examples, the fraction has been divided by 

muUq>lying the denommaJtor^ without chacging the numerator. 

The reason is obvious; for, by multiplying the denominator 

h^ any number, the parts are made so many timas smoBer, 

mace it will take so many mote of thiem to make a wliol4 
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1 

0iie;i and if no more of these mmBer paito be taken flm 
were before taken of the largerj diat ia, if the numerator bt 
not changed, the value of the fraction ia evidently nade to 
many times less. i . 



IT 40. Hence, we have (two toays lo dkride a fraeiUm hy 
a whole fwmber : — 

I. Dicide the numerator by the whole number, ^if it will 
contain it without a remainder,) and under the quotient writs 
the denominator. — Otherwise, 

II. Multiply the denominator by the whole number, and 
over the product write the numerator. . 

EXAMPLES FOB PRACTICE. 

1. If 7 pounds of coffee cost f| of a dollar, what Is that 
per pound ? |^ -h 7 zr: how much ? Ans. ^ of a dollat. 

2. If ^ of an acre produce 24 bushels, what part of an 
acre will produce 1 bushel ? ^ -a- 24 = how much ? 

3. If 12 skeins of silk cost -ff of a dollar, what is that a 
ikein ? j4 -i- 12 = how much ? 

4. Divide f by 16. 

Note, When the divisor is a composite number, the in- 
telligent pupil will perceive, that he can first divide by one 
component part, and the quotient thence arising by the 
other; thus he may frequently shorten the ope<^tion. In 
the last example, 16 = 8 X 2, and f -r- 8 = ^, and ^ -^ 2 

5. Divide ^ by 12. Divide ^ by 21. Divide ff by 24. 

6. If 6 bushels of wheat cost $ 4{, what is it per bushel ? 

Note, The mixed number may evidently be reduced to 
an improper fraction, and divided as before. 

Ans, f f z= -fj of a dollar, expressing the fraction in its 
lowest terms. (^ 46.) 

7. Divide $ 4|^ by 9. Quot. /^ of a doUar. 

8. Divide 12f by 5. Quot. ^ -==, 2f 

9. Divide 14| by 8. Quot. \\\. 

10. Divide 184^ by 7. Ant. 26^. 

Note. When the mixed number is large^ it will be most 
aonvenient, first, to divide the whde number, and then re- 
duce the remainder to an improper fraction \ and^ %.^^\ &> 
aiding, annex the quotient of the {racXion lo ^^ q^^'<gl«5qX^ 

K 
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the whole numher ; thus, in the last examplp, dividing 184J- 
by 7, as in whole numbers, we obtain 26 integers, with 2 j- 
= ^ remainder, which, divided by 7, gives -j*^, and 26 -|- ^^^ 
= 26^, Ans. 

11. Divide 2786^ by 6. Am, 464 J. 

12. How many times is 24 contained in 7646^ ? 

Ans, 318ffJ. 

13. How many times is 3 contained in 462^ ? 

Ans. 154^. 

To fmdjtiply a fraction by a whole number. 

!r 60. 1. If 1 yard of cloth cost ^ of a dollar, what will 
2 yards cost ? -J X 2 = how much ? 

2. If a cow consume ^ of a bushel of meal in 1 day, how 
much will she consume in 3 days ? ^ X 3 = how much ? 

3. A boy bought 5 cakes, at ^ of a dollar each ; what did 
he give for the whole ? ^ X 5 = how much ? 

4. How much is 2 times ^ ? 3 times J ? 2 

times f ? 

5. Multiply f by 3. f by 2. i by 7. 

6. If a man spend f of a dollar per day, how much will 
he spend in 7 days ? 

f is 3 parts. If he spend 3 such parts in 1 day, he will 
evidently spend 7 times 3, that is, ^ = 2f in 7 days. 
Hence, we perceive, a fraction is multiplied by multiplying the 
numerator J v)ithout changing the denominator. 

But it has been made evident, (IT 49,) that midtiplying the 
denominator producer the same effect on the value of the frao- 
tioD, as dividing the numerator: hence, also, dividing the de^ 
fwminator will produce the same effect on the value of the 
fraction, as multiplying the nwneraior, - In all cases, therefore, 
/ where one of the terms of the fraction is to be multiplied^ the 
same result will be effected by dividing the other ; and where 
one term is to be divided^ the same result may be effected by 
multiplying the other. 

This principle, borne distinctly in mind, will frequently 
enable the pupil to shorten the operations of fractions. Thus, 
in the following example : 

At ^ of a dollar for 1 pound of sugar, wnat will 11 poundt 
cost ? 

Multiplying the numerator by 11, we obtain for the pi^ 
duct ii = ^of& dollar for the answer. 
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• IT 51- But^ by applying the above principle, and dividing 
the denomnatoTj instead of multiplying the numerator^ we at 
once come to the answer, ^, in its lowest terms. Hence, 
there are two ways to multiply a fraction by a whole number :-^ 

^ ^I. Divide the denominator by the whole number, (when it 
can be done wiAiout a remainder,) and pver the quotient 
write the numerator* — Otherwise, - 

II. Multiply the numerator by the whole number, and un- 
der the product write the denominator. If then it be an 
improper fraction, it may be reduced to a whole or mixed 
number, 

EXAMPLES FOR PRACTICE. 

1. If 1 man consume -^ of a barrel of flour in a month, 

how much will 18 men consume in the same time ? 6 

men ? 9 men ? Ans. to the lastj H barrels. 

2. What is the product of -f^ multiplied by 40 ? -f^ X 
40 = how much ? Ans. 23f . 

3. Multiply ^ by 12 by 18. by 21. by 

36. by 48. by 60. 

Note^ When the multiplier is a composite number, the 
pupil will recollect, (IT 11,) that he may first multiply by 
one component part, and that product by the other. Thus, 
in the last example, the multiplier 60 is equal to 12 X 5 ; 
therefore, ^ X 12 = U, and ^ X 5 = f^ = 5t^, -4iw. 

4. Multiply 5f by 7. An. 40^. 

Note. It is evident, that the mixed number may be re- 
duced to an improper fraction, and multiplied, as in the pre- 
ceding examples ; but the operation will usually be shorter, 
to ^multiply the fraction and whole number separately , and 
add the results together/ Thus, in the last example, 7 timet; 
5 are 35; and 7 times J are ^ = 6J, which, add'jd to 35, 
make 40^, Ans. 

Or, we may multiply the fraction first, and, writing down 
the fraction, reserve the integers, to be carried to the product 
of the whole number. 

^, What will 9 j^ tons of hay come to at $ 17 per toh ? 

Ans. $164^. 
6, If a man travel 2^ miles 1301 \\io\a^\i'Ci>iiW^^f^V«fc 
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trarel in 5 hoQiH ? in Shours ? in 12 hours ? — — 

in 8 days, supposing he travel 12 hours each day? 

Ans. to the last^ 77f milea 

Note. The fraction is here reduced to its lowest terms ; 
the same will he done in all follo^ving examples. 

To multiply a whole number by a fraction, 

tr ra« 1. If 36 dollars be paid for a piece of cloth, what 
costs f of it ? 36 X f =^ how much ? 

f of the quantity will cost I of the price; } a time 36 dol- 
lars, that is, { of 36 dollars, implies that 36 be first divided 
into 4 equal parts, and then that 1 of these parts be taken 3 
times ; 4 into 36 goes 9 times, and 3 times 9 is 27. 

Ans. 27 dollars. 

From the above example, it plainly appears, that the ob' 
ject in multiplying by a fraction^ whatever may be the multipll- 
candy isl to take out of the multiplicand a partj denoted by the 
tmdtiplmng fraction; 2Liid that^'this operation is composed of 
two others, namely, : a division by the denominator of the 
multiplying fraction, and a multiplication of the quotient by 
the numerator. < It is matter of indifference, as it respects 
iheresultj which of these operations precedes the other, for 
16 X 3 4- 4 = 27, the same as 36 -f- 4 X 3 z= 27. 

Hence, — To multiply by afractian^ whether the multiplicand 
he a whole number or afractUm^ — 

^ : RULE. 

Divide the multiplicand by the denominator of the mulljk 
plying fraction, and multiply the quotient by the numerator^ 
or, (which will of^en be found more convenient in practice,) * 
first multiply by the numerator, and divide the product by 
the denominator. 

Multiplication, therefore, when applied to fractions, does 
BOt always imply augmentation or incre|se, as in whole 
numbers; for, 'when the multiplier is less iJian unity ^ it will 
always require the product to be less than the mxdt^piUcaind^ 
to which it would be only equal if the multiplier were 1. 

We have seen, (IT 10,) that, when two numbers are multl» 

plied together, either of them may be made the multipliei^ 

without affecting the result In the last example, therefoM^ 

*>Ofltead of multiplying 16 by f , we may multiply f by \% 

^ 50f) md the result will be the auoae* 
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E3CAMPUBS FOR PRACTICB. 

9. Vliat will 40 bushels of corn come to at } of a dollar 
per bushel ? 40 X f = how much ? 

3.' What will 24 yards of cloth cost at f of a dollar per 
yard ? 24 X | = how much ? 

4. How much is i of 90 ? f of36§? ^of45? 

T. Multiply 45 by ^. Multiply 20 by i. 

To multiply one fraction by another. 

IT M. 1. A man, owning f of a ticket, sold f of his 
riiare ; what part of the whole ticket did he sell ? f of^f is 
how much ? 

We have just seen, (IT 62,) that, to multiply by a fraction, 
is to divide the multiplicand by the elenomina/or, and to multi' 
ply the quotient by the numerator, f divided by 3, the de^ 
nominator of the multiplying fraction, (1^49,) is -^j which, 
multiplied by 2, the numerator, (IT 51,) is ^, Ant, 

The process, if carefully considered, will be found to con- 
sist in multiplying together the two numerators for a new mir 
neratOT^ and the two denominators for a new denomhmtor. 

EXAMPLES FOR PRACTICE. 

2. A man, having f of a dollar, gave f of it for a dinner ; 
what did the dinner cost him ? Ans. ^ dollar. 

8. Multiply i by f Multiply ^ by ^. Product^ ^ 

4. How much is f of f of J of J ? 

Note. Fractions like the above, connected by the word 
efj are sometimes called compound fractions. The word pF 
implies their continual multiplication into each other. 

When there are several fractions to be multiplied con- 
tinually together, as the several numerators are factors of the 
new numerator, and the several denominators are factors of 
the new denominator, the operation may be shortened by 
dropping those factors which are the same in both termsy on the 
principle explained in IT 46. Thus, in the last example^ f , 
f , {, }, we find a 4 and a 3 both among the numerators and 
among the denominators; therefore we drop them, multiplv- 
ftig together only the remaining numerators, 2 X 7= 14^(a^ 
• new numerator, and the remaining deTXOTXi\\v«XfirE^^^ Ys^ '=* 
49^ for B new denomiiiator, making tt =^ -sh-j Ana, ^:^^^««^ 
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5. f of f of f of f of ^ of J of I = how much ? Am, ^. 

6. What .is the continual product of 7, j-> f of f and 3|^ ? 

Note. The integer 7 may be reduced to the form of an 
improper fraction by writing a unit under it for a denomina- 
tor, thus, {-. Ans. 2-}^. 

7. At 3^ of a dollar a yard, what will J of a yard of cloth 
cost? 

- 8. At 6f dollars per barrel for flour, what will -^ of a bar- 
rel cost ? 

6f=zzV; thenV-XA = -fM=*2iJ|, An$. 

9. At f of a dollar per yard, what cost 7f yards ? 

Ans. $6j^. 

10. At $ 2^ per yard, what cost 6f yards ? Ans. $ 14ff> 

11. What is the continued product of 3, f, f of f, 2f , and 
fi of f of t ? Ans. fjf • 

V 64- 77ie Rule /or tAe multiplication of fractions may 
now be presented at one view : — 

I. To muliiply a fraction by a whole mmher^ or a whole 
nmiher by a fraction^ — Divide the denominator by the whole 
number, when it can be done without a remainder ; other- 
wise, wuLtiply the numerator by it, and under the product 
write tlie denominator, which may then be reduced to a 
' whole or mixed number. 

IL To multiply a mixed number by a whole number^ — Multi- 
ply the fraction and integers, separately^ and add tiieir pro- 
ducts together^ 

III. To multiply one fraction by another ^ — Multiply togethex 
the numerators mr a new numerator, and the denominators for 
a new denominator. 

Note. V If either or both are mixed numbersj they may firtt 
be reducea to improper fractionsj, 

EXAMPLES FOR PRACTICB. 

1. At $f per yard, what cost 4 yards of cloth ? i 

yds, ? 6 yd?. ? 8 yds. ? — ^ 20 yds. ? 

Ans. to the ktstj $ 15. 

2. Multiply 148 by i. -—by f —by ^. by^. 

t Last producty 44^, 

S, If 2^ tons of hay keep 1 \iOT»e l^ow^ ^^ vd\i^r^ 
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how mucli will it take to keep 3 hones the same time ? — ^ 
7 horses ? 13 horses ? An$. to lasty 37^ tons^ 

4. What will 8^ barrels of cider come to, at $ 3 per 
barrel ? 

6. At $ 14* per cwt, what will be the cost of 147 cwt? 

6. A owned f of a ticket ; B owned -^ of the same ; the 
ticket was so lucky as to draw a prize of $ 1000 ; what was 
each one's share of the money ? 

7. Multiply i of f by J of t- Product^ i. 

8. Multiply 7i by 2^. Producty 15^. 

9. Multiply J by 2f . Product^ 2|, 

10. Multiply J of 6 by f . Product, 1. 

11. Multiply I of 2 by J of 4. Product, Z. 

12. Multiply continually together ^ of 8, f of 7, f of 9, 
aad I of 10. Product, 20. 

18. Multiply 1000000 ivy f . Product, 655555f 

To divide a whole number by a fraction. 

IT 65. We have already shown (IT 49) how to divide a 
fraction by a whole number ; we now proceed to show how 
to divide a whole number oy a fraction. 

1. A man divided $9 among some poor people, giving 
them f of a dollar each ; how many were the persons who 
received the money ? 9 -r- J = how many ? 

1 dollar is |-, and 9 dollars is 9 times as many, that is, ^ ; 
then J is contained in -^ as many times as 3 is contained 
in 36. Ans, 12 persons. 

That is, — Multiply the dividend by the denominator of the 
dividing fraction, (thereby reducing the dividend to parts of 
the same magnitude as the divisor,) and divide the produd 
by the numerator. 

2. How many times is | contained in 8 ? 8 4- t = ^^^ 
many ? 

OPERATION. 

8 Dividend. 
5 Denominator. 

Numerator, 3)40 

Quotient, 13|- times, the Ansu^er. 

To multiply by a fraction, we have seen, (If 62,) impliei 
two operations — a division and a inultipUcaXlou; ^Q^^*9k^^\» 
divide hf a fraction implies two opeTa\ioTia — a «wWvj»\\^««^^*^ 
Mnd a dhmon. 
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IT 66. 1 Dirision is the reverse of multiplication. \ 



To muUipiy by a fraction, 
whether the multiplicand be 
a whole number or a fraction, 
as has been already shown, 
(IT 62,) we divide by the de- 
nominator of the multiplying 



To divide by a fractioBf 
whether the dividend be a 
whole number or a fraction^ 
we mtdtiply by the denomina- 
tor of the dividing fraction, 
and divide the product by the 
numerator. 



fraction, and mtdtiply the quo- 
tierU by the numerator. 

Note. In either case, it is matter of indifference, as it 
respects the result, which of these operations precedes the 
other ; but in practice it will frequently be more convenient| 
that the multiplication precede the division. 



12 multiplied by J, the pro- 
duct is 9. 

In multiplication, the mul- 
tiplier being less than unity, 
or 1, will require the product 
to be less than the multipli- 
cand, (IF 62,) to which it is 
only equal when the multi- 
plier is 1, and greater whei^ 
the multiplier is more than 1. 



12 divided by f, the quo- 
tient is 16. 

In division, the divisor be- 
ing less than unity, or 1, will 
be contained a greater number 
of, times; consequently (ivill re» 
quire the quotient to be greair 
er than the dividend j to which 
it will-be equal whdn the di- 
visor is 1, and less when the 
4ivisor is more than 1. 



fiXAMPL£S FOR PRACTICE. 



1. How many times is j^ confamedjin 7 ? 7 -f- 1^ = how 
many? 'T ,* ^^ 

2. How many times can ^ c^aw j[- of a gallon of wine o«t 
of a cask containing 26 galloi)^ ? 

3. Divide 3 by f . — — 6 by §. lO by f . 

4. If a man drink -j% of a quart of' rum a day, how long 
will 3 gallons last him ? 

6. If 2|- bushels of oats sow an acre, how many acres will 
22 bushels sow ? 22 -f- 2f = how many times ? 

Note. Reduce the mixed;; t^umber to an improper frac- 
tion, 2i = ^. /r^; . Ans. 8 acre*. 

6. At $4f a yard, ^orw many yards of cloth may be 
bought for $ 3X? Ans. 8^ yard*. 

7, How many times is -fif^ contained in 84 ? 

Ans. 90^ timdu 
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8^ How many times is ^ contained in 6 ? 

AnB» f of 1 timo* 

9. How many times is 8| contained in 53 r 

Ans. 6^ times. 

10. At f of a dollar for building 1 rod of stone wall, how 
mfOiy rods may foe built for $ 87 ? 87 -^ f = how many 
times? 

To divide one fraction by another* 

IT 57. 1. At f of a dollar per bushel, how much rye may 
be bought for^ of a dollar? f is contained in f how many 
times ? 

Had the rye been 2 whole dollars per bushel, instead of f 
of a dollar, it is Qvident, that -^ of a dollar must have been 
divided by 2, and the quotient would have been -j^j ; but the 
divisor is 3ds, and 3ds will be contained 3 times where a 
like number* of whole ones are contained 1 time ; conse- 
quently the quotient -^^^ is 3 times too smally and must there- 
iore, in order to give the true answer,- be multiplied by 3, 
that is, by the de»».ominator ,6f 4he divisor j 3 times -^=2 
<^bush. Ans* ^ 

The process is that already defcribed',' IT 65 and IT 56. If 
carefully considered, it will he perceived, that the nwnerator 
of the divisor is multiplied iiito ih^ denominator of the divi- 
dend, and the deriomm^or of the divisor into the nvmeraior 
of the dividend ; whetefore, Jii •practice, it will be more con- 
venient to invert the ^divisor; tlius, f inverted becomes J; 
then mnUiply together the tipo uppS terns for a numerator^ and 
the two lower terms for a denominator^ h% in the multiplication 
of one fraction by another.' Thus^vi^^the above example, 

?-^^--^i as before V^ ' 

EXAMPLES FOR PRACTICE. 

2. At ^ of a dollar per bushel for apples, how many bush- 
da may be bought for {^ of a dollar ? How many times is ^ 
contained in I ? Ans. 3 j- bushels. 

3. If } of a yard of cloth cost f of a dollar, what is that 
per yard ? It will be recollected, (IT 24,) that when the cost 
of any quantity is given to find the price of a unit, we divide 
the cost by the quantity. Thus, f (the cost) divided by { 
(the quantity) will give the price of I yard. 

Ans, If of a dollar pec yu4» 
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Proof. If the work be right, (^ 16, « Proof,") the pro- 
duct of the quotient into the divisor will be equal to the 
dividend ; thus, §^ X f = f • This, it will be perceived, 
is multiplying the price of one yard (|-|) by the quantity (J) 
to find the cost (f ;) and is, in fact, reversing the question, 
thus. If the price of 1 yard be f| of a dollar, what will J of a 
yard cost ? Ans. f of a dollar* 

Note. Let the pupil be required to reverse and prove the 
fucceeding examples in the same manner. 

4. How many bushels of apples, at -^^ of a dollar per 
bushel, may be bought for -^ of a dollar ? Ans. 4f bushels 

6. If 4f pounds of butter serve a family 1 week, how 
many weeks will 36 1 pounds serve them ? 

The mixed numbers, it will be recollected, may be m- 
duced to improper fractions. Ans. S^f^ week& 

6. Divide i by i. Quot. \ . Divide i by J. Qiwt % 

7. Divide f by i- Quot.Z. Divide J by -^. Quot.%^ 

a Divide 2^ by If Divide lOf by 2f 

Quot. If Quot. 4f}. 

9. How many times is -^ contained in f ? Ans. 4 timet^ 

10. How many times is f contained in 4J ? 

Ans. ll^iimem 

11. Divide f of J by J of f QuoL 4. 

IT 58. The Rule fi/r division effractions may now be pr^^ 
tented at one view : — 

r 

I. To divide a fraction by a whole numher^-i-Divide thf 
manerator by the whole number, when it can be done with- 
out a remainder, and under the quotient write the denomh 
nator ; otherwise, multiply the denominator by it, and over the 
product write Che numerator.; 

II. To divide a whole numoer by a fractionj — Multiply the 
dividend by the denominator of the fraction, and divide the 
product by the nvmerator. 

III. To divide one fraction by another y — Invert the divisor^ 
and multiply together the two upper terms for^ nuiii«vator| 
and the two lower terms for a denominator. 3 

^ Note. If either or both are mixed numbers, they may be 
reduced to improper tiaetion& 



.If 69. ADDITION AND SUBTRACTION OF T1IAOTION0. 119 



EXAMPLES FOR PRACTICE. 

1. If 7 lb. of sugar cost -^^ of a dollar, what is it per 
pound ? -^ -f- 7 = how much ? f of -^ is how mudi ? 

2. At $ \ for f of a barrel of cider, what is that per bar-* 

rel? 

3. If 4 pounds of tobacco cost |- of a dollar, what does 1 
pound cost? 

4. If f of a yard cost $ 4, what is the price per yard ? 

ft. If 14f yards cost $ 75, what is the price per yard ? 

Ans, 5^ 

6. At Sl^ dollars for lOJ- barrels of cider, what is that 
per barrel ? Ans. $ 3. 

7. How man} times is f contained in 746 ? Ans. 1989^ 

8. Divide ^ of § by f . Divide J by ^ of f . 

QuoL f . Quot. 3|f. 

9. Divide ^ of f by f of J. Quat. Jf . 

10. Divide i of 4 by -^. Quot. 3. 

11. Divide 4^ by f of 4. QuoL 2^. 

12. Divide f of 4 by 4f . Quot. JJ. 



ADDITION AND SUBTRACTION OF FRACTIONS. 

TT 59. 1. A boy gave to one of his companions f of an 
orange, to another f , to another i ; what part of an orange 
did he give to all ? f + f + i = ^^w much ? Ans. J. 

2. A cow consumes, in 1 month, ^ of a ton of hay ; a 
horse, in the same time, consumes -^ of a ton ; and a pair 
of oxen, ^ ; how much do they all consume ? how much 
more does flie horse consume than the cow ? ■ the oxen 
than the horse ? ^ + -^ + A ^^ ^^^^ much ? ^ — A = 
how much ? -^ — -^r = how much ? 

3. ^ 4" f + i = hc4P^uch ? f — ^ = how much ? 

4. 2\t+2^ + A + i* + A = liowmuch? i| — A = 
how much ? 

5. A boy, having !• of an apple, gave |> of it to his sifter; 
what part of the apple had he left ? J — J = how much ? 
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When the denominators of two or more fractions are 
(as in (he foregoing examples,) they are said to have a camnum 
denominator. The parts are then in the same denominap 
tion^ and, consequently, of the same magnitude or value. It 
is evident, therefore, tiiat they may be added or subtracted, 
by adding or subtracting their numerator's^ that is, the num- 
ber of their parts, care being taken to write under the re- 
sult their proper denominator. Thus, -^ + -j^ = If ; f — } 

=f 

6. A boy, having an orange, gave f of it to his sister, and 
{ of it to his brother; what part of the orange did he give 
away ? 

4dis and 8ths, being parts of differerU magnitudes, or valuei| 
eannot be added together. We must therefore first reduca 
them to parts of the same magnitude, that is, to a common (f«- 
nommaior, f are 3 parts. If each of these parts be divided 
into 2 equal parts, that is, if we multiply both terms of the 
fraction f by 2, (IT 46,) it will be changed to f ; then f and 
^ are j^. Ans. j- of an orange. 

7. A man had f of a hogshead of molasses in one cask, 
and f of a hogshead in another ; how much miiH^ in one 
cask than in the other ? 

Here, 3ds cannot be so divided as to become 5ths, nor 
can 5ths be so divided as to become 3ds ; but if the 3ds be 
each divided into 5 equal parts, and the dths each into 3 
equal parts, they wUl all become 15ths. The f will become 
!{-, and the |- will become -^ ; then, -^ taken from ^■'^ leaves 
TfiSjAns. 

IT M. From the very process of dividing each of the 
parts, that is, of increasing the denominators by multiplying 
them, it follows, that each denominator must be b, factor of 
the common denominator ; now, multiplying all the denomina- 
tors together will evidently produce such a number. 

Hence, To rediLce fractions of different denominators to 
equivalent fractions, having- U common denominator, — ^RuLE: 
Multiply together all the denomii^^s for a common denona- 
nator, and, as by this process each c^ominator is multiplied 
by all the oHiers, so, to retain the value of each fraction, 
multiply each numerator by all the denominators, except iti 
own, for a new nwnerator, ax^i under it write the conunoQ 
denommator. 
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EXAMPL.£S FOR PRACTICE. 

I. Reduce |, { and f to fractions of equal value, haying a 
common denominator. 
3X4X5 =60, the common denominator. 
2 X 4 X 5 = 40, the new numerator for the first fraction. 
3X3X5 = 45, the new numerator for the second fraction. 
3X4X4 = 48, the new numerator for the third fraction. 

The new fractions, therefore, are f^, if? ^^^ H* ^V ^^ 
inspection of the operation, the pupil will perceive, that the 
numerator and denominator of each fraction have been mul-* 
tiplied by the same numbers; consequently, (IT 46,) that 
their value has not been altered. 

i. Reduce j^y f , ^ and ^ to equivalent fractions, having a 
oommon denominator. Ans. j|f , j^, f^, ^§. 

3. Reduce to equivalent fractions of a common ' denomi- 
nator, and add together, -J^, f , and ^. 

Ans.^+i^ + U = ii — '^Uy^Amami. 

4. Add together f and f . Amwmty 1 j{. 

5. What is the amount of i + ^ + l + i? 

■f Ans. ffj = IjftV 

6. What are the fractions of a common denominator 
equivalent to f and ^ ?. Ans. ^ and ^, or -^ and ^, 

We have already seen, (IT 69, ex. 7,)^ that the common 
denominator may be any number, of which each ffiven de- 
nominator is a factor, that is, any number which may be di- 
vided by each of them without a remainder. Such a number 
18 called a common multiple of all its common divisors, and 
the least number that will do this is called their least com-» 
mon multiple ; therefore/the lea,st common denominator of any 
fractions is the least common midtiple of aU their denommatorw. 
Though the rule already given will always find a commtm 
multiple of the given denominators, yet it will not always 
find Iheir lea^t commoi/ multiple. In the last example, 24 
is evidently a common multiple of 4 and 6, for it will exactly 
measure both of them; but 12 will do the same, and as 12 is 
lik€ least number that will do this, it is the least common 
multiple of 4 and 6. It will therefore be convenient to have 
a rvie for finding this least common multiple. Let the niiia- 
hers be 4 ^and 6. 

It is evident, that one number is a multiple of anoAary 
whea the former contains all the fa^ctors of the latter. The 
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fftctors of 4 aie 2 and 2, (2 X 2 = 4.) The factors of 6 
■re 2 and 3, (2 X 3 = 6.) Consequently, 2 X 2 X 3 = 12 
contains the factors of 4, that is, 2 X 2 ; and also contains the 
factors of 6, that is. 2X3. 12, then, is a common multiple 
of 4 and 6, and it is the least common multiple, because it 
does not contain any factor^ except those whkh make up 
the numbers 4 and 6 ; nor either of those repeated more 
than is necessary to produce 4 and 6. Hence it follows, 
tiiat when any two numbers have a factor common td both. 
It may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once omitted. 

IT 61. On this principle is founded the Rule for\JwcRng 
the least common mulHpte of two or more numbers. \ Write 
down the numbers in a line, and divide them by any number 
tiiat will measure two or more of them ; and write the quo- 
tients and undivided numbers in a line beneath. Divide this 
line as before, and so on, until there are no two numbers 
that can be measured by the same divisor; then the conti* 
nual product of all the divisors and numbers in the last line 
will be the least common multiple required. | 

Let us apply the rule to find the least common multiple 
of 4 and 6. 

. 4 and 6 may both be measured by 2 ; the 

* ) ^ • " quotients are 2 and 3. There is no number great- 
2 , 3 er than 1, which will measure 2 and 3. There* 
fore, 2 X 2 X 3 = 12 is thje least common mul- 
tiple of 4 and 6. 

If the pupil examine the process, he will see that the di- 
visor 2 is a factor common to 4 and 6, and that dividing 4 
by tliis factor gives for a quotient its other factor, 2. In the 
.same manner, dividing 6 gives its other factor, 3. Therefore 
the divisor and quotients make up all the factors of the two 
numbers, which, multiplied together, must give the com- 
mon multiple. 

7. Reduce }, j^, f and ^ to equivalent fractions of the 
least common denominator. 

OPERATION. Then, 2 X3 X2 = 12, least common 

2)4.2.3.6 denominator. It is evident we need 
jT2 .1.3.3 not multiply by the Is, as this wouU 
o — i i — T iiot alter the number. 
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To find the new numerators, that is, how many 12ihf 
Mcfa fraction is, we may take f , j^j % and ^ of 12. Thus : 

tofl2 = 9\^^ ^. ^ /'A = * 

T -,« ^ / New numerators, which, \ / , 

4> 01 12 = o f ... .,' f Tar = a* 

J f lo — Q / written over the com- < V — I 
f ot 12 o ^ jjj^j^ denominators, give i "A" — i 
ioil2 = 2) '"^ VA = i 

ilf». ^, VSri A and Tft.. 
8. Reduce ^, f , and f to fractions having the least com-' 
moQ denominator, and add them together. 

Ans. ii+^ + ii = Uz=m,Bmomt 
0. Reduce i- and ^ to fractions of the least common de- 
nominator, and subtract one from the other. 

Ans» ^ — -^ = 1^, difference. 

10. What is the least number that 3, 5, 8 and 10 will 
measure ? Aiu. 120. 

11. There are 3 pieces of cloth, one containing 7f yards, 
another 13^ yards, and the other 15| yards; how many 
yards in the 3 pieces^ 

Before addiLg, reduce the fractiohal parts to their least 

eommon denominator ; this being done^ we shall have, 

■ya — 1 1 8 Adding together all the 24ths, viz. 18+20 

^t — ^±1 ) -f- 21, we obtain 59, that is, ^ = 2^J. 

13|^=: 13JJ > We- write down the fraction H under th« 

16^ = lo^i ) other fractions, and reserve the 2 integers 

A 07 11 to be carried to the amount of the other 

^fw. ai^.^ integersj making in the whole 37^^, Arm. 

12. There* was a piece of cloth containing 34| yards, 
ttom which were taken 12| yards ; how much was thent 
left? 

We cannot take 16 twenty-fourths 

84t — 34^ (^^ f^^nj 9 twenty-fourths, (A ») ^^ 

12f = 12^ must, therefore, borrow 1 integer, = 24 

Ans "iuT vds twenty-fourths, (f J,) which, with /^, 

^* ^ * makes *ff ; we can now take ^f from 
f{, and there will remain j^ ; but, as we borrowed, so also 
we must carry 1 to the 12, which makes it 13, and 13 from. 
84 leaves 21. Ans. 21^1. 

13. What is the amount of j> of f of a yai^, f of a yard, 
and •( of 2 yards ? 

Note. The compound fraction may be reduced to a tm- 
pU fraction; thus, ^ of j^rrf ; andiof2z={', then, f 4 
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IT M. From the foregoing examples we derive the fol^ 
lowing RiTLfi : — ub €M or subtract fracHonSj add or subtract 
their numerators^ when they have a ii\:^mmon denominator ; 
otherwise^ they must first be reduced to « common denomi^ 
nator. 

Note. Compound fractions must L^.' reduced to simple 
fractions before adding or subtracting. 

fiXAMPL.£S FOR PRACVICB; 

1. What is the amount off, 4f and 12 ? Ans. 17^. 

2. A man bought a ticket, and sold f of j> of it ; what part 
of the ticket had he left ? Ans, |i. 

3. Add together j^, f , ^, ^, ^ and ^. Ameunty 2f^ 

4. What is the difference between 14^ and 16 j^ ? 

V AnS' l^f* 

\ 5. From 1 j* take f . Remainder^ f. 

6. From 3 take i. Rein. 2§. 

7. From 147^ take 48|. Rem. 98f. 
a From ^ of ^ take ^ of ^ Rm. -^f^ 
9w Add together 112^, 31 If, and lOOQf. 

10. Add together 14, 11, 4f, ^ and ^. 

11. From f take ^ From J take f. 

12. What is the difference between j- and <}? % and j^? 
{andf? fandf? fandf.^ ^andj? 

13. How much is 1— i? 1— i-^ 1 — I? 1 — *? 
2 — f? 2 — + ? 2i — ff 3t— iV^ 1000 — tV 



REDUCTION OF FRACTIONS. 

If 63. We have seen, (IT 33,) that integers of one denomi- 
natJOQ may be reduced to integers of another denomination. 
It is evident, ihoi fractions of one denomination, after the 
same manner, and by the same rvHes^ may be reduced to 
fractions of another denomination; that is, fractionsj like 
integers, 'may be brought into lower denominations by mul- 
-tipUcaliony and into higher denominations by division. 
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To reduce higher into lower 
deTwminaiioM. 

(Rule. See IT 34.) 

I. Reduce ^^rr ^^ ^ pound 
to pence^ or the fraction of a 
penny. 

Note. Let it be recollect- 
ed, that a fraction is multiplied 
either by divit^g its denomi* 
natoTj or by nwltiplyinji its nu- 
merator, 

^£ X 20=T^8. X 12 
=:fd. An9. 

Or thus: jrhf0^^of^=: 
f |g =z f of a penny, Ans. 

3. Reduce y^^ of a pound 
to the fraction of a farthing. 
lAo ^ . X 20 = isgi i s. X 

Or thus : 

Num» 1 

20 s. in 1 i&. 

20 

12 d. in 1 8. 

240 

4 q^ in 1 d. 

960 

Then, .^<r= JqT Ana. 

5. Reduce 2^7 of a guinea 
to the fraction of a penny. 

7. Reduce ^ of a guinea to 
the fraction oLa pound. 

Consult IT 34, ex.11. 

9. Reduce f of a moidore, at 
96 8. to the fraction of a guinea. 

II. Reduce ^ of a pound, 
Troy, to the fraction of an 
ounce. 

L» 



To reduce lower into HIOBBH 
denominaiionsp 

(Rule. See IT 84.) 

2. Reduce f of a penny to 
the fraction of a pound. 

Note. Division is perform- 
ed either by binding the nth 
meraioTj or by multiplying the 
denommator. 

f d. -7- 12 = TifS.-^20 = 

T^iS. Ana* 

Or thus : f of ^ of 3^ =;t 



4. Reduce { of a farthing 
to the fraction of a pound. 

f q. •^4 = ^d^'hl2=i 
jf^s. -f-20 — Trt^ — TsVv^' 

Or thus : 
Denom. 4 

4 q. in 1 a. 

12 d. in 1 8. 

192 
20 s. in 1 £. 

3840 
Then, YATr = TaW^- ^^' 

6. Reduce f of a peAny to 
the fraction of a guinea. 

8. Reduce f of a pound to 
the fraction of a guinea. 

10. Reduce f| of a guinea 
to the fraction of a moidore. 

12. Reduce f of an oudm 
to the fraction of a pmukdl 
Troy. 



IM 
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13. Reduce 3V ®^ ^ pound, 
vroirdupois, to the fraction of 
tn ounce. 

16. A man has <f4^ of a 
hogshead of wine; what part 
is Uiat of a pint ? 

17. Acucumhergrewtothe 
length of 7^^ of a mile; what 
part is that of a foot? 

19. Reduce f of ^ of a 
pound to the fraction of a shil- 
ling. 

21. Reduce f of f^ of 3 
pounds to the fraction of a 
penny. 



IT M. It will frequently be 
required to find the vahit of a 
fracUony that is, to reduce a 
fiuciion to integers of less de^ 
nominaiions. 

1. What is the value of f 
of a pound? In other words, 
Reduce f of a pound to shil- 
lings and pence. 

f of a pound is ^ = 13|^ shil- 
lings ; it is evident from ^ of 
a shilling may be obtained 
some pence ; ^ of a shilling is 
jgi = 4 d. That iSy^MuUipltf 
the numerator by that number 
which vyiU reduce it fo the next 
less djnomiTMtionj and (Uvide 
the product by the denominator ; 
if there be a remainder ^ multiply 
and divide as before^ and so on ; 
the set>eral quotients j placed one 
afttfT another^ in their order^ 
w&l be the anxwer.. 



14. Reduce ^ of an ounce 
to the fraction of a pound 
avoirdupois. 

16. A man has -/^ of a pint 
of wine ; what part is that of 
a hogshead ? 

18. A cucumber grew to 
the length of 1 foot 4 inches 
= 4§ = f ofafoot; whatpajt 
is that of a mile ? 

20. }^ of a shilling is { of 
what fraction of a pound ? 

22. J^ of a penny is ^ of 
what fraction of Z pounds ? 
-y^ of a penny is -^ of what 
part of 3 pounds ? J^ of a 
penny is f of -^ of how many 
pounds ? 



It will frequently be 
quired to reduce integers to 
the fraction of a greater. dcH 
nomination. 

2. Reduce 13 s. 4 d. to the 
fraction of a pound. 

13 s. 4 d. is 160 pence f 
there are 240 pence in a 
pound ; therefore, 13 s. 4 d. is 
^8 = f of a pound. That 
is, — Redwie the given sum or 
quantity to the least denomina- 
tion mentioned in ity for a rns- 
meraior ; then reduce an inte- 
ger of that greater denominck- 
tion (to a fraction of which it 
is required to reduce the giv- 
en sum or quantity) to the 
same denominationjfor a denomi" 
natoTj and they will form the 
fractum required. ] 
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JBXAMPLEa FOR PRACTICE 

3. What is the value of f 
of a shilling ? 

OPERATKM9. 

Nmner. 3 
12 

JDmom. 8)36 (4 d. 2 q. An$. 
32 

4 

"l6(2q. 
/ 16 

5. What is the value of | 
of a pound Troy ? 

7. What is the value off 
of a pound avoirdupois ? 



9. f- of a month is how ma- 
ny days, hoursy and minutes ? 

11. Reduce 4* of a mile to 
its proper quantity. 

13. Reduce -^ of an acre 
to its proper quantity. 

15. What is the value of 
4^ of a dollar in shillings, 
pence, &c. ? 

17. What is the value of -^ 
of a yard ? 

19. What is the value of ^ 
•f a ton ? 



EXAMPLES FOR PRACTICE 

4. Reduce 4 d. 2 q. to ihm 
fraction of a shilling. 

OPERATIO!!. 
4 d. 2 q. la. 

4 12 



18 Numer. 



12 

4 

48Dfiiafli. 



6. Reduce 7 oz. 4 pwt to 
the fraction of a pound Troy. 

8. Reduce 8 oz. 14f dr. to 
the fraction of a pound avoi^ 
dupois. 

Note. Both the numerator 
and the denominator must hm 
reduced to 9ths of a dr. 

10. 3 weeks, 1 d. 9 h. 36 m. 
is what fraction of a month ? 

12. Reduce 4 fur. 125 yds. 
2 ft 1 in. 2^ har, to the fra^ 
tioa of a mile. 

14. Reduce 1 rood 30 polea 
to the fraction of an acre. 

16. Reduce 5 s. 7 j- d. t» 
the fraction of a dollar. 

18. Reduce 2 fl. 8 in. 1| h. 
to the fraction of a yard. 

20. Reduce 4 cwt. 2 qr. 12 
lb. 14 oz. 12-^^ dr. to &e frao* 
tion of a ton. 

Noie, Let the pupil be required to reverse and prow (b« 
following examples : 

81. What ii the value of -^ of a goinei^t 



198 fiVPKJfiicfirr TO FiucnoKs. ITifl. 

%X Reduce 3 roods 17j- poles to the fraction of an acre. 

23. A man bought 27 gel. 3 qts. 1 pt of molasses; what 
part is that of a hogshead ? 

24. A man purchased ^ of 7 cwt of sugar; how much 
mgar did he purchase ? 

25. 13 h. 42 m. 51f s. is what part or fraction of a daj > 



OTPPSUBXBirr TO FKAOTZONS. 

questions; 

1. What are ^oc/ums? 2. Whence is it that the partf 
into which any tiling or any number may be divided, take 
their name ? 3. How are fractions represented l;^v figures? 
4. What is the number above the line called ?-^--W^hy is it 
so called ? 5. What is the number below the line called > 
— ^Why is it so called ? — What does it show ? 6. What is 
it which determines the magnitude of the parts? — ^Why? 

7. What is a simple or proper fraction ? an improper 

fraction ? a mixed number ? 8. How is an improper 

fraction reduced to a whole or mixed number ? 9« How is 

a mixed number reduced to an improper fractipn ? a 

whole number? 10. What is understood by the terms of the 
fraction! 11. H|ow is a fraction reduced to its most smph 
or lowest terms ? fl2. What is understood by a common- di~ 

Visor? by Ae greatest coidmon divisor ? 13. How is 

it found ? 14. How many ways are there to multiply a frac- 
tion by a whole number?, 1.5. How does it appear, that di- 
Ming the denominator multiplies the fraction ? 16. How is a 
mtx6d number multiplied ?? 17. What is implied in multi-r 
plying by a fraction ? ^B. Of how many operations does it 
consist ?*•— What are they? 19. When the multiplier is lesB 
than a unit, what is the product compared with the multi- 
plicand ? 4 20. How do you multiply a whole number by, 
a fraction? 21. How do you multiply one fraction by ano- 
ther? 22. How do jou multiply a mixed number by a 
mixed number? 23/€Iow does it appear, that in multiply- 
ing botll'terms of the fraction by the same number the value 
of the fraction is not altered ? 24. How many ways are 
there to divide a fraction by a whole number ?— What are 
they ? 25. How does it appear that 9l fraction is divided bf 
mK^y^iny its denominators 26. How does dividmg hj a 
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firaction differ from tmlivplytng by a fraction? 27. When 
the dixnxor is len than a unit, what is the quotient compared 
with the dividend ? 28. What is understood by a cimmon 
denominator ? the heat common denominator ? 29. 

\ How does it appear, that each giiofn denominator must be a 
factor of the common denominator? 30. E^ow is the com- 
mon detiominator to two or more fractions found? 31. 
What is understood by a mvkiple ? by a cenunon mu/fi- 

. pfe? — -by the Jieasi common multiple? — What is the pro- 
cess of finding it M 32.' How ar§. fraction^ added and sub- 
tracted ? 33. How is a fraction of a greater denomination 

•reduced to one of a less? • of a less to a greater? 34. 

How are fractions of a greater denomination reduced to in** 
tegers of a less ? . integers of a less denomination t6 the 
fraction of a greater ?. • 



£X£RCIS£S, 

1. What is thc^ amount of f and f ? — of i and f ? 
of 12^, 3f and 4f ? Ans. to the laaty 20^ 

2. To f of a pound add f of a shilling. Amount^ 18|- a» 
Note, First reduce both to the same denomination. 

8. -| of a day added to f of an hour make how manr 

hours? what part of a day ? Ans. to the lastj ff a. 

4. Add i lb. Troy to ^ of an oz. 

Amount J 6 oz. 11 pwt 16 gr« 
6. How much is ^ less i? -fy — i^ -A — A^ 1^ 
— 4+? 6 — 4t? tt* — ioff o'ff?' 

Ans, to the last^ J49. 

6. From ^ shilling take f of a penny. Rem, 6^ d. 

7. From ^ of an ounce take f of a pwt. 

Rem, 11 pwt^3 grs. 

8. From 4 days 7^ hours take 1 d. 9f\ h. 

Rem. 2 d. 22 h. 20m. 

9. At $ f per yard, what costs | of a yard of cloth ? 

* 

H M. The price of unity, or 1, being given, to find the 
cost of any quantity, either less or more than ■ ^xiitJ%.!lB^tdtipfy 
^ price by the quantity. On the other hand, the cost of any 

Quantity, either less or more than unity, being given, to find 
be price of unity, or 1, divide the cost by the quantity, 

Ans, $ii. 
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1. If -(^ lb.*t)f sugar cost i'^ of a shillingi what will f} of 
a pound cost ?* 

This example will require two operations : first, as abov^ 
to find the price of 1 lb. ; secondly, having found the price 
of 1 lb.y to find the cost of ff of a pound. V^ s* -f- ii (D 
of ^ s. IT 67) = AV s- the price of 1 lb. Then, ^4 »• X 

am of T%«i 8- 1153) = ^«if 8. = 4 d. 3fSH q-, ^ 

Answer. 

Or we may reason thus : first to find the price of 1 lb. : 
^ lb. costs ^ s. If we knew what -^ lb. would cosl^ 
we might repeat this 13 times^ and the result would be the 
price of 1 lb. -{^ is 11 parts. If -f^ lb. costs -f^ s., it is ev^ 
dent -j^ lb. will cost <^|- of -^ =: y^ s., and -ff lb. will cost 
13 times as much, that is, -f^ s. = the price of 1 lb. Then, 
a of ^ s. = mi s., the cost of i§ of a pound, mi a. 
= 4 a. 3f$H- q*} as before. This process is called sokiog 
CA« qaeadon by analysis. 

After the same manner let i)ie pupil solve the following 
^estions : 

2. If 7 Ih, of sugar cost f of a doUsLr, what is thai a 
pound ? ^ of i=i how much ? What is it for 4 lb. ? f 
of I = how much ? What for 12 pounds ? y of f = how 
much ? Ans. to the lasty $ 1^ 

3. If 6 j- yds. of cloth cost $ 3, what cost 9^ yards ? 

Ans. $4<26&' 

4. If 2 oz. of silver cost $ 2^24, what costs f oz. ? 

Ans. $'84 

5. Iff oz. costs $iij what costs 1 oz. ? Ans. $ V2^ 

6. If i lb. less by | costs 13{ d., wh«t costs 14 lb. less bf 
I of 2 lb. f Ans. 4£. 9 s. 9^ 4 

7. If f yd. cost $ J, what will 40^ yds. cost? 

Am. $59<062-f> 
6. If /y of a ship costs $ 251, what is ^ of her worth ? 

Ans. $53^785 -h 
& At 3{4S. per cwt, what will 9f lb. cost ? 

Ans. 6 s. 3^4 

10. A merchant, owning f of a vessel, sold $ of his sham 
for $ 957 ; what was the vessel worth ? Ans. $ 1794^375^ 

11. If f yds. cost ^£.j what vrill -^ of an ell £ng. costf 

Ans. 17 s. 1 d. 2f <|^ 

• This and the Ibllowinig^ are examples usually referred to the rule PrqporUpi^ 
m'lki&ii/'T^ne. See V 95 ex. 36. 
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12. A merchant bought a number of bales of velret, each 
oontaining 129 j^ yards, at the rate of $ 7 for 5 yardsy and 
•old them out at the rate of $ 1 1 for 7 yards, and gained 
$ 200 by the bargain ; how many bales were there ? 

First find for what he sold 5 yards ; then what he gained 
on 5 yards — what he gained on 1 yard. Then, as many times 
m the sum gained on 1 yd. is contained in $ 200, so many 
^ards there must have been. Having found the number of 
yards, reduce them to bales. Ans. 9 bales. 

13. If a staff, 5f ft. in length, cast a shadow of 6 feet, how 
high b that steeple whose shadow measures 153 feet? 

Am, 144 j- feet 

14. If 16 men finish a piece of work in 28J days, how 
long will it take 12 men to do the same work ? 

First find how long it would take 1 man to do it ; then 12 
men will do it in -^ of that time. . Ans. STj- dayis. 

15. How many pieces of merchandise, at 20^ s. apiece, 
must be given for 240 pieces, at 12J- s. apiece ? ilns. 149^^ 

16. How many yards of hocking that is Ij- yd. wide will 
be sufficient to line 20 yds. of camlet that is f of a yard 
wide ? 

First find the contents of the camlet in square measure ; 
then it will be easy to find how many yards in length of 
hocking that is 1^ yd. wide it will take to make the same 
quantity. Ans, 12 yards of camlet 

17. If 1^ yd. in breadth require 20^ yds. in length to 
make a cloak, what in length that is f yd. wide will be re» 
quired to make the same ? Ans, 34^ yds. 

18. If 7 horses consume 2} tons of hay in 6 weeks, how 
many tons will 12 horses consume in 8 weeks ? 

If we knew how much 1 horse consumed in 1 week, it 
would be easy to find how much 12 horses would consume 
in 8 weeks. 

2f ^ Jji tons. If 7 horses consume ^ tons in 6 weeks. 
1 horse will consume -f of -^ = ^ of a ton in 6 Weeks ; and 
if a horse consume jr^ of a ton in 6 weeks, he will consume 
^ of ^ = -^ffff of a ton in 1 week. 12 horses will consume 
12 times ^jVr = Hi ^^ ^ week, and in 8 weeks they will 
•onsume 8 times f^ == 4^ = 6^ tons, Ans, 

19.. A man with his family, which in ail were 5 personsi 
did usually drink 7^ gallons of cider in 1 week ; how much 
will they drink in 22j> weeks when 3 persons more are 
tdded to the family ? Ans. 280f gailona. 
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80. If 9 students q>end lOfiS. in 18 dajs, how much 
will 20 students ^nd in 30 days ? Asa. 39iS . 18 s. 4ff d^ 



DBOZMAK riULOTXONS. 

IT M. We have seen, that an individual thing or number 
may be divided into any number of equal parts, and that 
these parts will be called halves, thirds, fourths, fifths, sixths, 
&c., according to the number of parts into which the thing 
or number may be divided ; and that each of these parts may 
be again divided into any other number of equal parts, and so 
on. Such are called ccmmouy or vulgar fractUma. Their denom- 
inators are not uniform, but vary with every varying division 
of a unit It is this circumstance which occasions the chief 
difficulty in the operationsr to be performed on them ; for 
when numbers are divided into different kinds or parts, they 
tnsmot be so easily compared. This difficulty led to the in-* 
vention of decimal fractions, in which an/individual thing, or 
number j is supposed to be divided first into ten equal parts, 
which will be teiUJls ; and each of these parts to be again di- 
vided into ten other equal parts, which will be htmdredths ; 
and each <^ these «parts to be still further divided into ten 
other equal parts, which will be thousandths ; and so on. 
Such are called decwud fractions^ ^rom the Latin word decemy 
which sign^es fen^4)ecause they increase and decrease, in a 
tenfold pr{^ortion,^in the same manner as whole numbers. 

IT 67. In this way of dividing a unit, it is evident, that 
the denominator to a decimal fraction will always be 10, 
100, 1000, or 1 with a number of ciphers annexed ; conse- 
quently, the denominator to a decimal fraction need not be 
expressed, for^he^ numerator only, written with a point be- 
fore it/C) called the separcttrixj is sufficient of itself to ex- 
press the true value. Thus, 

^ are written *6. 

f5fe ^27. 

ifiMr '685. 

The denominator to a decimal fraction, although not ex- 
pressed/ is always understood, |knd is 1 with as many ci- 
phers annexed as there are places in the numerator.) Thus, 
^765 is a decimal consisting of four places ; consequently, 
1 with four ciphers annexed (10000) is its proper denomina- 
tor. Any decimal may be expressed in the form of a 6om-i 
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■oa liMtloii by writSiw under it ito proper -i 

Tlma, '8766 «ipre§fied in the form of k commsii fnctioi^ 

• Tirinro* 

■ When whrde numbers mi decimals are exprened to>- 
fether, in tbe same number, it is called a mttd iiiwhfc 
Thns, 25'63 is a raised number, 25', or all the figures on tb* 
left hand of the decimal poiut, beiuft whole numben. tod 
*63, or all the figures on the right baud c-f the dscimal point, 
beinff decimds. 

Tne names of the places to ten<miHionth5, and, KeiieiiBj, 
bow to read or write decimal fractions, mayte aeea fiMft 
Ae following 




»d place. 


» II II II II N II II HniKlfed* 


2d place. 


W ts TtiUS. 


1st place. 


<^ » -9 o Lluita. 


Ist place. 


omoCBAeeGN Tentbs 


2d place. 


e w o a> n oi en Hundredth!. 


3d place. 


o o o oi o Thousaudtba. 


4th place. 


o o o (0 ToD-'Riouiiaiidft* 


5tli place. 




6th place. 


o « ItliUionlhs. 


7tb place. 


o Ten-MilUoBlhft • 




i ! i i r M I 
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From tbc table it appears, that tbei first figure on the right 
iiaiid of the decimal poiut signifies so lUfiiiy fef»th parts jof a 
unit il the second figure^ so many \hundre4ih parts of a unit ;' 
the third figure^ so many (hottsandth parfis of a unit, &c;^ It 
takes 10 thousandths to make 1 hundri^dth, 10 hundredtha 
to make 1 tenth, and 10 tf*nths to make I unit, in the same 
manner as it takes 10 units to make 1 ten, 10 tens to make 
1 hundred, &c. Consequently, we may regard unity as a 
starting point, from whence* whole numbers proceed, con- 
tinlially increadng in a tenfold proportion towards the left 
band, and decimals continually decrtam^yj in the same pro- 
portion, towards the right hand. But as decimals decrease 
towHrdi< the right hand, it follows of course, that they in- 
crease towards the left hand, in the same manner as whole 
numbers, f 

' / 

IT 684 The value of every figure is determined by it* 
place from vnn!U.^ Consequently, ciphers placed at the rujhi 
)wnd of decimals ^o not alter their value^ince every signifi?- 
cant figure continues to possess the sanle place from unity. 
Thus, '5, '50, '500 are all of the same value, each being 
equal to -j^j, or J. 

But every cipher, placed at the left hand of decimal frac- 

tions,(</iinin»/ie« them tenfold^ by removing the significant 

' figures further from unity^ and consequently making each 

part ten times as small. Thus, '5, '65, '005, are of difi'erent 

value, '5 being equal to -^^ or ^ ; '05 being equal to tJ^, or 

5^ ; and '005 being equal to p^^, or 5-^. 

Decimal fractions, having different denomnatars^ are readily 
reduced to a common denominator^ by annexing ciphers until 
they are equal in number of places. Thus, '5, '06, '234 may 
be reduced to '600, '060, '234, each of which has 1000 for a 
common denominator. 

^ 69. ' Decimals are read in the same manner as whole 
numbers,- giving the name of the lowest denomination, or 
fight hand figure, to the whole./ Thus, '6853 (the lowest 
denomination, or right hand figure, being ten-thousandths) 
is read, 6853 ten-thousandths. 

Any whole number may evidently be reduced to decimal 
parts, that is, to tenths, hundredths, thousandths, &c.^/by an- 
aexing ciphers./ Thus, 1^5 is 250 tenths, 2500 hundredthfl^ 
^5000 thousandths, &c Consequently, any mfxed iiuiube^ 
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may be read together, giving it the name of the lowest de» 
nomination or right hand figure. Thus, 25*63 may be read 
2563 hundredths, and the whole may be expiessed in th« 
form of a common fraction, thus, ^j^^^/. 

The denominations in federal money are made to corre- 
spond to the decimal divisions of a unit now described, doU 
lars being units or whole numbers, dimes tenths, cents bun* 
dredthi, and mills thousandths of a dollar ; consequently the 
expression of any sum in dollars, cents, and mills, is bimply 
the expression of a mixed number in decimal fractions. 

. Forty-six and seven tenths z=(46-^q ^ 46*7. 

Write the following numbers in^he same manner : 

Eighteen and thirty-four hundredths. 

Fifty-two and six hundredths. 

Nineteen and four hundred eighty-seven thousandths. 

Twenty and forty-two thousandths. 

One and live thousandths. 

135 and 3784 teu-thrrisandths. 

0000 and 342 ten-thousandths. 

10000 and 15 ten-thousandths. 

974 and 102 mlliiouths. 

320 and 3 tenths, 4 hundredths and 2 thousandths. 

500 and 5 hundred-thousandths. 

47 millionths. 

Four hundred and twenty-three thousandths. 



ADDITION AND SUBTRACTION OF DECHUL 

FRACTIONS. 

IT 70. As the value of the parts in decimal fractions in- 
creases in the same proportion as units, tens, hundreds, &c., 
and may be read together^ in the same manner as whole 
iiumbers,^6o. it is evident that all the operations on decimal 
fractious may be performed in the same manner as on whole 
numbers. The only diHiculty, if any, that can arise, must 
be in iindin;; izhere to place the dicbnal point in the result. 
This, in ad%iition and subtraction, is determined by the same 
rule ; consequently, they may be exhibited together. 

1. A man bought a barrel of flour for $ 8, a iirkiu of but^ 



Mr tn $tVSQy 7 pounds of sugar for 8a^ cents, an onBfl» 
oCyqpfttff lor fi eants ; what did be give for the whole? 

OFFRATION. 

$d< = dOOOmillsyorlOOOtfasofadoQaik 

a^SO =1 3500 mills, or lOOOths. 
«835 = 835 mills, or lOOOths. 
'06 = 60 mills, or lOOOths. 



/ 



f 12'395 = 12395 mills, or lOOOths, 

v^As the denominations of federal money correspond with 
die parts of decimal fractions, so the rules for adding and 
•uhtracting decimals are exactly the same as for the saam 
<^ratioQS in federal money. (See IT 28.) 

2* A man, owing $375, paid $ 175^75 f how much did 
hethenowfi.? 

OPERATION. 
$ 375^ = 37500 cents, or lOOtbs of a dollar. 
175^75 = 17575 cents, or lOOths of a dollar. 

$ 199«25 = 19925 cents, or lOOths. 

The operation is evidently the same as in suhtraction of 
federal money. Wherefore, — In the addition and subtree* 
non of decimal fractions, — Rule : Write the numbers under 
each other, tenths under tenths, hundredths under bun* 
dredths, according to the value of their places, and point off 
in the results as many places for decimals as are equal to th« 
createsi number of decimal places in any of the given num^ 
oenu 

exampi.es for practice. 

3. A man sold wheat at several times as follows, vi2» 
18^5 bushels; 8'4 bushels; 23<Q51 bushels, 6 bushels, and 
*75 oCfthnshel; how much did he sell in the whole ? 

Ana, 51^451 bushels. 

4. What is the amount of 429, 21^^, 35*6^^, 1^^ and 
1*^ ? Ans. 808^'{f, or 808^143. 

& What is die amount of 2 tenths, 80 hundredths, 89 
Aoosaaddis, 6 thoasaadths, 9 tenths, and 5 thousandths ^ 

Ane. S. 

6* What is the anrount of three hundred twenty-nine, aind 
seven tenths ; thirty^-seveit and one hundred sixty-two thou* 
^aadtbs, and sixteen hundredths ? 
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« 

7. A man, •wing $431^ paid ^376^5; bow much did 

lietlienow€? Ans. $3939435. 

a From thirty-five thousand take thirty-five thousajidtha. 

Ana. 34999^965. 

9. From 5<83 take 4^2793. Am. 1<5507. 

10. From 480 take 245^0075. Ana. 234*9925. 

11. What is the difference between 179343 and 817* 
<W5693? Ana. 976*07307. 

12. From 4^4^ take 2,^ Rmawder, 1^^, or l*9a 

13. What is th« amount of 29^^, 374T.,n,#^^, 97-^^%, 
315x^7} 27, and 100^ ? Ans. 942*957009u 



MULTIPLICATION OF DECIMAL FRACTIONS. 

IT 71. 1. How much hay in 7 loads, each containing 
23*571 cwL? 

OPERATION. 

23*571 cwt. = 23571 lOOOths of a cwt \ 
7 7 



Ana. 164*997 cwt. = 164997 lOOOths of a cwt 

We may here (IT 69) consider the multiplicand so many 
Aouaandiha of a cwt., and then the product will evidently b* 
ihouaandlhaj and will be reduced to a mixed or whole num- 
ber by pointing off 3 figures, that is, the same number as are 
in the multiplicand ; and as either factor may be made the 
multiplier, so, if the decimals had been in the mtdtiplier^ the 
tame number of places must have been pointed off for deci- 
mals. Hence it follows, we must akoaya point off in the pro^ 
duct aa tnany placea for dccimaia aa there are decimal pktcea in 
bothfactora, 

2. Multiply *75 by *25. 

OPERATION. In this example, we have 4 de- 

^'^^ cimal places in both foctors ; we 

/^^ must therefore point off 4 placea 

gi^g for decimals in the product. Th« 

25Q reason of pointing off this num* 

, ber may appear still more plain, 

*I875 Product. if \Ve consider the two faAtciia aa 

M« 
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common or mignr fractions. TliuSy ^75 is i^^^, and *25 i$ 
^ : nowj^^j X /^V = i'AVj = *1875, Am. same as b»> 
iore» 

S» Multiply <125 by H)3. 

i|25 * * Herci its the number of signiilcanl 

iQ^ figures ill the product is not equal to 

—._ . the number of decimals in both fac- 

H)0375 Prod. Ion, the deficiency must be supplied 

by prefixing ciphers, that is, placing 
them at the left hand. The correctness of the rule may ap- 
^pear from the following process: 425 is i^j^o^^, and^OS is 
T*j : now, tV/j X jh = i</lWb» = ^00376, the same as 
"oeiore. 

These examples will be sufficient to establish the following 

RULE. 

I In the multiplication of decimal fracJions^ multiply as in wM4 
vmhtrs^ amdfrom the product poini off so many fiyttre^ for deci* 
mats as there are decimal places in the multiplicand and multi^ 
plier counted together^ andj if there are not so many figures in tk^ 
product^ supply tlie deficiency by prefixing cipJiers. 

EXAMPJLES FOB PRACTICE. 

4. At $ 547 per yard, %vhat cost 8*3 yards of cloth ? 

Ans. $45'40L 
, & At $ ^07 per pound, what cost 26^5 pounds of rice ? 

Ans. $1*855. 

6. If a barrel contain 1^75 ewt< of ilour, what will be the 
JKeight of *63 of a barrel ? Ans. 14025 cwt 

7. {f a tnelon be worth $^09, what is/7 of a melon 
worth? Ans. e-j^ cents. 

8. j^ultiply five hundredths by seven thousandths. 

Product, 'a0036, 

9. WKat is <3 of 1 16 ? Ans. .34*a 

10. What is <85 of 3672 ? Ans. 3121*2. 

11. What is <37 of *0563? Ans. *020831. 

12. Mul^ply 572 by '58. Product^ 331*76. 

13. Midtiply eighty-six by four hundredths. 

Product^ 3<44. 

14. Multiply <0062 by ^0008. 

15. Multiply fortj'-seven tenths by one thousand eighty- 
sh hundredths. 
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16. Multiply two hundredth*: by eleven thousandthii. 

17. What wiil be the cost of thiiiceu uu:«JiedUis of a toa 
of hay, at $ 11 a ton? 

18. What will be the cost of three hundred seventy-fiTa 
thousandths of a cord of wood, at $ 2 a cord ? 

19* If a man's wages be seventy-five hundredths of a dot* 
lar a day, how much will he earn in 4 weeks, Sundays ez« 
cepted ? 



DIVISION OF DECIMAL FRACTIONS. 

IT 72. Multiplication is proved by division. We have 
seen, in multiplication, that the decimal places in the product 
must always be equal to the number of decimal places in the 
multiplicand and multiplier counted together. . The multi- 
plicand and multiplier, in proving multiplication, become the 
divisor and quotient in division. It follows of course, in di- 
vision, that the number of decimal places in the divisor and 
qitotieni^ counted totjether^'mvst always be equal to the nvmber of 
tkeimal places in the dividend. This will still further appear 
from the examples and illustrations which follow : 

1. If 6 barrels of ilour cost $44*718, what is that « bar- 
rel ? 

By taking away the decimal point, $44*718 = 44718 
mills, or lOOOths, which, divided by 6, the quotient is 7453 
mills, = $ 7'463, the Answer* ^• 

Or, retaining the decimal point, divide as in whole num* 
Dfirs 

OPERATION. As the decimal places in the di- 

6 )44 718 visor and quotient, counted toge- 

Ans. 7'463 *^^'' must be equal to the number 

of decimal places in the dividend, 
there being no decimals in the divisor^ — therefore point off 
three figures for decimals in the guotienty equal to the number 
of decimals in the dividend, which brings us to the same re- 
sult as before. 

2. At $ 4^75 a barrel for cider, how many barrels may bo 
bought for $31 ? 

In this example, there are decimals in the divisor, and 
none in the dividend. $4*75 = 475 ccmts, and $31, bf 
annesung two ciphers, =z 3100 cents ; that i^^ i^^m^^ ^^ & 
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lidend to pwts of the fame denominfttioii as the divisoBi 
TheB) it 18 plain, as many times as 475 cents are contained ia 
1100 cents, so many barrels may be bought 

475)3100 (6fff barrels, the Answer; that is, 6 barrels and 

2850 fif of another barrel. 

' But the remainder, 250, instead of be- 

^^ ing expressed in the form of a commos 

firaction, may be reduced to lOths by annexing a cipheri 
which, in effect, is multiplying it by 10, and the division con- 
tinued, placing the decimal point after the 6, or whole ones 
already obtained, to distinguish it from the decimals which 
are to follow. The points may be withdrawn or not from 
the divisor and dividend* 

OPERATION. 

4^75)31'00(6<526-f barrels, the Anmeri that is, 6 bap* 
2850 rels and 526 thousandths of another 

-— ^ barrel. 

oSft By annexing a cipher to the first 

*^'^ remainder, therpby reducing it to 

1250 lOths, and continuing the division^ 

950 ^^ obtain from it ^5, and a still fur* 

- ther remainder of 125, which, by an* 

3000 nexing another cipher, is reduced to 

2850 lOOths, and so on. 

*~rrjl The last remainder, 150, is ff^ of 

a thousandth part of a barrel, which 

js of so trifling a value, as not to merit notice. 

If now we count the decimals in the dividend, (for every 
cipher annexed to the remainder is evidently to be counted 
a decimal of the dividend^) we shall find them to be five^ 
^hich corresponds with the number of decimal places in tliB 
divisor and quotient counted together. 

3. Under IT 71, ex. 3, it was required to multiply *125 bjr 
H)3 ; the product was *00375. Taking this product for a 
dividend, let it be required to divide '00375 by 425. One 
operation will prove the other. Knowing that the number 
of decimal places in the quotient aud divisor, counted to- 
gether, will be equal to tlie decimal places in the divideii4| 
we may divide as in whole numbers, being careful to 
Ae d^eimal points in their proper places. ThuSp 
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OPERATIOPf. The diTiwi, 125^ in 375 eoet a 

*126)H)0376C03 times, aiiU no it-maiiider. We hare 

^^ only to place the decimal point in 

QQQ tNe quotient, and the work is done. 

There are five decimal places in the 
dividend ; consequently fliere must be five in U'e divisor and 
quotient counted together : and, as there are three in the di» 
visor, there must be two in the quotient ; and, since we have 
bat one figure in the quotient, the deficiency must be sup* 
plied by prefixing a cipher. 

The operation by vulgar fractions will bring us to tho 
aame result Thus, M25 is Vi(^,ft, and '00376 is jj?JJ^: 
now, T^o&^ ^ ^i^^o^o- = liimU = jh = *03,the same 
as before. 

^ 79m The foregoing examples and remarks iire sofB* 
mani to establish the following 

RULE. 

^ ^In the division of decurial Jr actions^ divide ax in whole ffiiMi- 
hersj and from the rigJu hand of the qnolient poitU off as mamf 
figwresfor dechnals^ a.i the decimal jiauree in tlie dividend ex- 
ceed those in the divisor^ and if there are i.ot so many figures tfi 
ike quotient J supply the deficiency by prefixing ciphers. 

If at any time there is a remainder, or if the decimal 
figures in the divisor exceed those in the dividend, cipheis 
may be annexed to the dividend or the remainder, and the 

Quotient carried to any necessary degree of exactness ; but 
[le ciphers annexed must be counted so many decimals of 
the dividend. 

EXAMPLES FOR PRACTICE. 

4. If $ 472 W5 be divided equally between 13 men, how 
much will each one receive ? Ans, $ 36'375» 

6. At $'T5 per bushel, how many bushels ot rye can.be 
bought for $ 141 ? Ans. 188 bushels. 

6. At 12J- cents per lb., how many pounds of butter may 
be bought for $ 37 ? Ans. 296 lb. 

7. At 6^ cents apiece, how many oranges may be bought 
for $8? Ans. 128 oranges* 

8. If ^6 of a barrel of flour cost $ 5, what is that per bar* 
rd? Aas. ^Q.^^^^^ 

0. Divide 2 hy 53*1. QhoI- ^^n V 
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10. Dinde H>12 by '005. Quot. 2*4» 

11. Divide three thousandths by four hundredths. 

Quot. «07a, 

12. Divide eighty-six tenths by ninet} four thousandths 

13. How many times is '17 coniained in 8? 



REDUCTION OF COMMON OR VULGAR FRAC- 

TIONS TO DECIMALS. 

IF 74. L A man has J of a barrel of flour; what is thif 
expressed in decimal paits? 

As many times as the denominator of a fraction is con- 
tained in the numerator, so many whoie ones are contained 
in the fraction. We can obtain no whole ones in |, because 
the denominator is not contained in the numerator. We 
may, however, reduce the numerator to ienihs^ {V 72, ex. 2,) 
by annexing a cipher to it, (which,* in elFect, is multiplying 
it by 10,) making 40 tiMiths, or 4^0. Then, as many times aa 
the denominator, 5, is contained in 40, so many tenths are 
contained in the fraction. 5 into 40 goes 8 times, and no 
remainder. Ans» '8 of a bushek 

2. Express } of a dollar in decimal parts. 

The numerator, 3, reduced to tenths, is f g, 3^0, which, 
divided by the denominator, 4, the quotient is 7 tenths, and 
a remainder of 2. This remainder must now be reduced to 
hundredths by annexing another cipher, making 20 hun- 
dredths. Then, as many times as the denominator, 4, is con- 
tained in 20, so many htmdredths also may be obtained. 4 
into 20 goes 5 times, and no remainder, f of a dollar, there- 
fore, reduced to decimals, is 7 tenths and 5 hundredths, that 
is, '75 of a dollar. 

The operatic u may be presented in form as follows :— 

Num. 
Denam. 4 ) 3^0 (*75 of a dollar, the Aaswer. 
28 

"20 
20 
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8. Reduce ^ to a decimml fraction. 
The numerator must be reduced to knndredihij by annex* 
f&g two cipliersy before the di\'ii»ioa cau begin. 

66 } 4'00 ( <0606 +, the Anmer. 
396 



400 As there can be no ientli$j a cipher roust 

396 be placed io the quotient, in tenth^s place. 

4 

Nate. ^ cannot be reduced exactly; for, however long the 
division be continued, there will still be a remainder.* It is 
■uiiiciently exact for most purposes, if the decimal be ex* 
tended to three or four places. 

From the foregr)in.i; examples we may deduce the follow- 
tog general Rulg i-^To rednce a co;nmon to a decimal Jrac 

* Decimal figures, whi.**'!! eontimuilly repttat, like '(Nj, in this exam- 
ple, ate callod fiepeUndf. or Circulating Decimals. If only one figure 
repsats, na *3)3-( or *7777, &c , it is called a single retmttsna. ft* Iwo or 
more figures cir^iil ite alternatelj, as *0<»')60«i, <2.i42^i4t234, &c., it i« 
called a eompounfl rnpttend. If other figures ariM bcfttre those which 
circulate, as *743.i33, *143010101, &c., the decimal is called A. mizsd 
repetentl. 

A single repetend is d'^noted by writing only the cirenhuing figuvB 

itrith a point over it : thu9. '3, signifies that the 3 is to be continually 
repeated, forintn|r an infinite or nrver-emUng series of 3's. 
A compound repetend is denoted by a point over iho first and last re* 

peating figure : thus, *2'M 6ignifi8» that !^34 is to be continually re- 
peated. 

It may n^t be a'niss, here to show how the value of any repetend m^y 
be found, or, in other words, how it mxy be reduced to its equivalent 
vulgar fract ion. 

If we atten^pt to reduce ^ to a deeim'il^vf^ obtain a continual repe- 
tition of the figure 1 : thus, M 1 1 1 1 , that is, the repetend *\, The valuo 
•f the repetend *i, then, is ^ ; the valuo of *2^2, «&.c., the repetend *2, 
wiU evidently be twice as much, that is, |. In the same manner, 3=3 
ij and '4 = J, and •& = f, and so ou to 1), which = f = !. 

1. What is the value of *d .* Ans. f. 

3. What is the value of *G .' Ans. t = ?• What is the value of '3? 
.^of*7?— of4? of«5.^ _of*y? of'i.J» 

If 11^ bo reduced to a decimal, it produces 'OIOIOI, or the repetend 61. 
Tlie repetend *d2, being 2 times as much, must be ^s and *03 =s ^^ 
m^ *is, being 48 times as much, must be ^, and '74 = ^|, &c. 
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Am^'i-'Amiex one or mere ctphers, oi may be nece$$aryj to lib 
memtntw^ and divide it by the denosn^"*^ if ihsm there V 
• remainder J annex another cipher^ ana aM,*ae %^ ^^j%fre^ and ^^ 
eoniuuie to do eo long as there shall continue to be a remainder^ 
or mUU the fraction shall be reduced to any necessary degree 
of exactness. / Thm quotient will be the decimal required^ 
which muKt consist of as many decimal places as there are 
ciphers aunexed to the numerator ; and, if there are not so 
many figures in the quotient, the deficiency must be sup- 
plied by prefixing ciphers. 

EXAMPLES FOR PRACTICE. 



4. Reduce J, f, ^^ and j-^ to decimals. 

Ajis. *5 ; '25 ; '025 ; «00797 +, 

5. Reduce jf , ^t^y yy^si and foWf^ to decimals. 

Ans. '692 + ; *003 ; '0028 + ; '000183 -f* 

«. Reduce |J}, ^, ^48^ to decimals. 

7. Reduce J, A, yfy, i, §, tVvtVj ffi^ to decimals. 

a Reduce ^, f , |, i, f , f , \y gVj ihy A ^^ decimals. 



-If 7^ bo rodaced to a decimal, it produces *6oi ; consoqnentlj, 

V^^vfvf u>d '037 =s i^y^, and 42i) = |f ^t ^c. As this principle 
win apply to any number of places, we have tiiis gentral Rule /or re* 
dueing a circulating deeiiual to a vulgar fracl'uin^ — Make the given 
TBpetend the numerator, and the denonunator will be as many Ds as 
there are repeating figures. 

3. What is the vulgar fraction equivalent to '704 ? Ans. i%^ 

4. What is the value of *603? *6J4? '324? '01021? 

4l03? *tmm> Jins.talasty^ifif^^ 

5. WTiat is the valuo nf '43 ? 

In this fraction, the repetend begins in the second pleee, or place of 

hundredths. The iir8t%ure, 4, is ^^ aTid the repe/emf, 3, is f^ of iVt 
that is, ^ ; these two parts must be added together. -^ + ^J '^^^ f S 
e: llj) -^ns. Hence, to find tlie value of a mixed r^etend, — Fmd th» 
Yalue of the two parts, separately j and add them together. 

6. What is the value of a5:{ .' ^ + ^ = i$| =r -f^j Ans 

7. What is the value of '0047 ? Ans. vH-r 

a What is the value of '138 ? *U? «4i23.» 

It is plain, that circnlatos may bo added, subtracted, multiplied, and 
divided, by first reducing them to their equivalent vulgar fractions 
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% REDUCTION OF DECIMAL FRACTIONS. 

IT 70. Fractions, we ha%*e s^en, (IT 63,) like udtgert^ art * 
reduced from low to hij^her denominations by JiottMrn, ud 
from high to lower denominations by multiplication. 

To reduce a componnd num^ 
her to a tlecimal of the highest 
denominatioju 

1. Reduce 7 s. 6 d. to the 
decimal of a pound. 

6 d. reduced to the decimal 
of a shiluii^, that is, divided 
by 12, is '5 s., which annexed 
to the 7 s. making 7^5 s., and 
divided by 20, is '375 £ . the 
Ana. 

The process may be pre- 
sented in form of ani/«, thus : — 
'i3ivide the lowest denomina- 
tion given, annexing to it one 
or more ciphers, as may be 
necessary, by that number 
which it takes of the same to 
make of^e of the next higher 
dei>cqi{ nation, and annex the 



To redtice the declmat ej a 
higher devomination to hUegen 
of lower denominations. 

2. Rexluce <375 £. U^i^r 
tegers of lower denominationi. 

'375 £ . reduced toshillingS| 
that is, multiplied by 20, ig 
7-50 s. ; then the fractional 
part, S50 $., reduced to peuc6, 
that is, multiplied by 12, it 
6 d. An». 7 s. 6 d* 

Thatis,— Multiply the given 
decimal bv that number which 
it takes of the next /oic#t de- 
nomination to make one of this 
higher, and from the right 
hand of the product point off 
as many figures for decimalll 
as there ace figures in tKn 
given decimal, and so coi>- 
tinue to do through all the de- 



SuotSent, as a decimal to that 
igher denomination ; so con-j nominations ; the several num* 
tinue to do, until the whole i hers at the left hand of the 
shall be reduced to the deci- decimal points will be the 



mal required.; 



EXAMPLES FOR PRACTICE. 

3. Reduce 1 oz. 10 pwt. to 
die fraction of a pound. 

OPKRATION. 

20)10'0 pwt. 

12yr5 oz. 

^425 lb. Ans. 
N 



value of the fnu*tion io tbt 
proper denominations. 

EXAMPLES FOR PRACTICK. 

4. Reduce 425 !bs. Troy to 
integers of lower denomlnap 

tioUiT. 

OPERATIOX. 
lb. *125 
12 

oz. I'oOO 
20 
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5. Reduce 4 cwt. 2f qrs. to 
the decimal of a ton. 

Note. 2i = 2*6. 

7. Reduce 38 ghls. 3<52 qts. 
of beer, to the decimal of a 
hhd. 

9. Reduce I qr^ 2 n. to the 
decimal of a yard. 

11. Reduce 17 h. 6 m. 43 
|ec. to the decimal of a day. 

13. Reduce 21 s. 10^ d. to 
the decimal of a guinea. 

15. Reduce 3 cwt. qr. 7 
lbs. 6 oz, to the decimal of a 
ton. 



6. What is the raluo of 
<2325 of a ton? 

8. What is the value of ^ 
hhd. of beer ? 

10. What is the value of 
'376 of a yard ? 

12. What is the value of 
'713 of a day ? 

14. What is the value of 
'78125 of a guinea? 

16. What is the value of 
'15334821 ofatou? 



Let the pupil be required to reverse and prove the foUoiP* 
inv examples : 

17. Reduce 4 rods to the decimal of an acre. 

18. What is the value of '7 of a lb* of silver ? 

19. Reduce 18 hours. 15 m. 50'4 sec. to the decimal of » 
day. 

20. What is the value of '67 of a league ? 

21. Reduce 10 s. 9^ d. to the fraction of a pound. 

IT 76. There is a method of reducing shillings, penoo 
and farthings to the decimal of a pound, by inspection^ mon> 
simple and concise than the foregoing. The reasoning in 
lelation to it is as follows : 

-r\y of 20 s. is 2 s. ; therefore every 2 s. is -j^, or '1 £• 
Every shilling is ^^^ = j^ j, Or '05 £ . Pence are readily 
reduced to farthings. Every farthing is jfixf £> Had it so 
happened, that 1000 farthings, instead of 960, had made a 
pound, then every farthing would have been Yxhrs^ ^^ *^^l ^• 
jBut 960 increased by ^ part of itself is 1000; conse- 
quently, 24 farthings are exactly tSStj, or '025 JS., and 48 
farthings are exactly ySJ^j, or '050 £. Wherefore, if the 
number of farthings, iu the given pence and farthings, h% 
more than 12, ^V P^rt ^i^^ he more than j-; therefore i|dd 1 
to th?m : if they be more than 36, ^ part will be mere than 
li; therefore add 2 to them: then call them so many 
thousaiidths, and the result will be correct within less than 
i of T^^ of a pound. Thus^ 17 ■• 5^ d. is reduced to Urn 
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• % 
decimal of a pound as follows : 16 s. =; '8 £ . and 18.=^ 
H)5 £ • Then, 5} d. = 23 farthings, which, increased by 
1, (tae number being more than 12, but not exceeding 36,) is 
H)24 £.j and the whole is <874 £. the Ans. 

Wherefore, to reduce shillings^ pence a(id Jdrthings to the 
decimal of a poimd by inspection^-j^VaU evtry ttco shillings one 
tenth of a pound ; enery odd shUAng^ five hundredths ; and the 
nwnber of farthingtj in the given pence and farthings^ so mar*g 
thousandths^ adding oncj if the number be more than twelve avid 
mot exceeding thirty^sixj and two^ if the number he more than 
thirty-six^ 

IT 79^. lieasouing as above, the result^ or the three first 
figures in any decimal of a pound, may readily be reduced 
back to shillings, pence and farthings, by inspection. ;^ Double 
the first figure, or tenths^ fur shillings, and, if the' second 
figure, or hundredths, be five^ or more than five, reckon ano^ 
ther shilling ; then^jiiTer the five is deducted, call the figures 
in the second and thiid place so many faithingr., abating 
one when they are above twelve, and two when above thir- 
ty-six, and the result will be the answer, sufficiently exact 
for all practical purposes. Thus, to find the value of ^876 £ • 
by inspection :— 

*8 tenths of a pound •*-•»= 16 shillings. 

H)5 hundredths of a pound - - =1 shilling. 

H)26 thousandths, abating 1, =:: 25 farthings = s. C^d. 

*876 of a pound - - - - ~ 17 s* 6| d. 

Ans. 
iSXAMPLfiS FOR PRACTICE. 

1. Find, by inspection; the decimal expressions of 9 s. 7 d., 
•nd 12 s. j d. Ans. '479 jS., and <603iS. 

2. Find, by inspection, the value of *523ie., and '691iJ. 

^725. ip s. 5^ d., and 13 s. 10^ d. 

3. Reduce to decimals, by Inspection, the following sums, 
flcnd find their amount, viz; : 15 s. 3 d. ; 8 s. 11^ d. ; 10 s. 
6f d. ; 1 s. 8^ d. ; ^ d., and 2^ d. Amount^ £ 1^833. 

4. Find the value of '47 £ . 

Note. When the decimal has but two figures, after taking 
out the shillings, the remainder, to be reduced to thousandths^ 
will require a cipher to be annexed to the right hand, or 
^apposed to b^ so. Aba. 9 s. 4} iL 
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5* Value the following decimals, by inspection, and find 
their amount, viz. : ^785 £ . ; '357 £.; '916 iS . ; '74 iS . ; 
%£.i ^£.i '09j&.; and '008 iS. Am. '6 £.128. Hi, 



FXiACTZOlRL 

/ QUESTIONS- 

1. What are decimal fractions ? 2. Whence is the term 
derived? 3. How do decimal differ from common frac« 
tions ? 4. How are decimal fractions written ? 5. How 
can the proper denominator to a decimal fraction be known, 
if it be not expressed ? \6. Hew is the value of every flguro 
determined ? 7. What does the first figure on the right 

hand of the decimal point signify ? the second figtire ? 

■ third figure ? fourth figure ? 8. How do ciphers, 

placed at the righi hand of decimals, affect their value ? 

9. Placed at the left hand, how do they affect their value ? 

10. How are decim Js read? 11. How are decimal frac- 
tions, having different denominators, reduced to a common 
denominator? 12. What is a mixed number? 13. How 
may any ir/to^ number be reduced to decimal parts? 14.* 
How can any mixed number be read togethe*-, and the 
whole expresFcd in the form of a common fraction ? 15, 
What is observed respecting the denominaticns in federal 
money ? 16. What is the rule for addition and subtraction 
of decimals, particularly as respects placing the decimal 

point in the results ? -— multiplication ? division ? 

17. How is a common or vulgar fraction reduced to a deci- 
mal ? 18. What is the nde for reducincf a compound num- 
ber to a decimal of the highest denomination contained in 
it? 19. What is the rule for finding the value of any given 
decimal of a higher denomination in terms of a lower? 
20. What is the rule for reducing shillings, pence and far- 
things to the decimal of a pound, by inspection 1 21. What 
is the reasoning in relation to this rule ? 22. How may the 
three firKt fjguf'i of any decimal of a pound be reduced to 
iUliiiigSi pence and farthings, by insi»ection ? 
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EXERCISES. 

1. A merchant had several remnants of cloth, measuring 
IS follows, viz. : . . 

How many ya^ls in the whole, and what would 
the whole come to at $ 3'67 per yard ? 



7 J yds 
61 ..... 

n 

» f 

?i 

3i^j 



Nole. Reduce the common fractions to deci- 
mals. Do the same wherever they occur in the 
examples which follow. 

Ans. 36*475 yards. $ 133'863 +, cost 

2. From a piece of cloth, containing 36| yds., a merchant 
sold, at one time, 7^^ yds., and, at another time, 12 1 yds. ; 
how much of the cloth had he left ? Ans^ 16'7 yds. 

3. A fanner bought 7 yards- of broadcloth for 8y^iS., a 
barrel of flour for2Y^ £ ., a cask of lime for 1| iS ., and 7 lbs. 
of rice for ^ £.; he paid 1 ton of hay at 3/^ i3 ., 1 cow 
at 6$ £ ., and the balance in pork at ^V -^ - P^^ ^^« » ^^^ 
many were the pounds of pork ? 

Note, In reduci-:ig the cofimon fractions in this example^ 
It will be sufficiently exact if the decimal be extended to 
three places. Am. 108^ lb. 

4. At 12^ cents per lb., what will 37|- lbs. of butter cost? 

Ans. $4«718J. 
6. At $17'37per ton for hay, what will 11 § tons cost? 

Ans. $20V92^. 

6. Toe above example reversed. At $ 201'92| for 1 1 1 tons 
of hay, what is that per ton ? Ans. $ 17'37, 

7. If *45 of a ton of hay cost $ 9, what is that per ton ? 
Consult^ 6o. Ans. $20. 

6. At '4 of a dollar a gallon, what will ^25 of a gallon 
of molasses cost ? Arts. $ ^Itf 

9. At $ 9 per cwt, what will 7 cwt. 3 qrs. 16 lbs. ^ sugar 
«ost? .^ 

Note. Reduce the 3 qrs. 16 lbs. to the decimal of a cwt, 
extending the decimal in this, and the examples which fol- 
low, to /oar places. . i il/Mf. 71'035"(— 

10. At $69'87.'5 for 5 cwt. 1 qr.'14 lbs. of raisins, what is 
that per cwt. ? Ans. $ 13. 

11. What will 2303 lbs. of hay come to at 7 mills per lb. ? 

Ans. $i6;i0, 
1%. What will 765 j^ lbs! of cofTee come to, at 18 cents pet 
lb. ? Am. ^vvrvi 
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13. What will 12 gals. 3 qte. 1 pt. of gin cost, at 28 cenli 
pcr^uart? 

Note. Reduce the whole quantity to quarts and the deci* 
mal of a quart. Ans. $ 14^2. 

14. Bought 16 yds. 2 qrs. 3 na« of broadcloth for $ lOO^p^ 
what was that per yard ? Am. $ 6* 

15. At $ 1^92 per hushel, how much wheat may be 
bought for $ '72 ? Ana, 1 peck 4 quarts. 

16. At $92^72 per ton, how much iron may be pur- 
chased for $60'268r Ans. 13 cwt' 

17. Bought a load of hay for $947, paying at the rate 
of $ 16 per ton ^ what was the weight of the hay ? 

Arts. 11 cwt. 1 qr.23lb9te 
16. At $302^4 per tun, what will 1 hhd. 15 gals. 3 qts^ 

ef \^ne cost ? Am. $ 94'5(L 

19. The above reversed: At $94^50 for 1 hhd. 15 gals. 

3 qts. of wine, what is that per tun ? Am. $ 302^4. 

Note. The following examples reciprocally prove each 
other, excepting when there are some fractional losses, as ex'- 
piained above, and even then the results will be sufficiently 
exact for all practical purposes. If, however, greater exact- 
ae8« be required, the decimals must be extended to a greater 
number of places. 



20. At $ 1'80 for 3|: qts. of 
wine, what is that per gal. ? 

22. If I of a ton of pot- 
ashes cost $60'45, what is 
that per ton ? 



21. At $2'215 per gaL, 
what cost 3^ qts. ? 

23. At $ 96*72 per ton for 
pot-asheSy what will f of a ton 
cost ? 



24. If *S of a yard 
of cioth cost $2, 
what is that per 
>ftrd? 

27. If 14 cwt of 
pot-ashes costl9 j^ . 
5 8., what is that 
per ton? 



25. If a yard of 
cloth cost $ 2'5, 
what will *8 of a 
yard cost ? 

28. If % ton of 
pot-*ashes cost 27iS . 
10 3., what will 14 
cwt. cost ? 



26. At $2^5 per 
yard, how much 
cloth may. be pur- 
chased for $ 2 ? 

29. At27iB.10«. 
a ton for pot-ashes^ 
what quantity may 
be bought for 19 iS . 

5 6.? 



Note* Ailer the same manner let the pupil rerecse md 
fcoye the foUowiiig etamptes : 
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30« At $ 18^50 per ton, how much hay may be boQg^ 
ror$12'025? 

31. What will 3 qrs. 2 na. of broadcloth cost, at $6 pet 
3rard? 

82^ At $2240for transportation of 65 cwt 46 milesi what 
js thai per ton ? 

33. Bought a silver cup, weighing 9 oz. 4 pwt 16 grs. for 
3 jS . 2 s. 3 d. 3^ q. ; what was that per ounce ? 

^34. Bought 9 chests of tea, each weighing 3 cwt« 2 qrs. 21 
I6s. at 4 jS . 9 84 per cwt. ; what came they to ? 

35. If 5 acres 1 rood produce 26 quarters 2 bushels of 
wheat, how many acres will be required to produce 47 
quarters 4 bushels ? A quarter is 8 bushels. 

Note* The above example will require two operations, 
for which consult IT 65, ex. 1. 

36. A lady purchased a gold ring, giving at the rate of 
^20 per ounce; she paid for the ring $1^25; how mueh 
did it weigh ? 



Rin^voTXOxr of currskcxbs. 

IT 78- Previous to the act of Congress in 1786 establish* 
ing federal money, all calculations in money, throughout th« 
United States, were made in pounds, shillings, pence and 
farthings, the same as in England. But these denominatipnsi 
although the same in nasne^ were different in value in di^ 
ferent countries. 

Thus, 1 dollar is reckoned in 

England, 4 s. 6 d., called English^ or sterling moii^* 

Canada and > ^^ ^^j^ ^^^^ currency. 
Nova Scotia, J ^ 

The New Eng- 
land States, 
Virginia, \ 6 s., called New England cuirency. 

Kentucky, and 
Tennessee, 

New York, 

Ohio, and } Ss., called New Forib cnrrenej. 

N* Carolinai 



EngO 
es, 

^6s., 



t5t sKDacTiOH or cirBKENcnES. % n 

1 dollar is reckoned in 
Kcw Jersejr, 1 

EXZleTlllld [^s. 6 d., called P«ii«y;raiitacurrencj. 
Maryland, J 

S. Carolina and >^qj ni^ ' «^ 
Q . > 48. 8 d., called Geor^a, currency. 

1. Reduce 0£, 11 s. 6j-d. to federar mouey. 

Note. To^reduce pounds, shillings, pence and farthings, 
in either of the above-named currencies, to federal money, — 
First, reduce the shillings, pence and frirthings (if any be 
contained in the given sum) to the decimal of a pound by iar 
qfectiofij as already taught, IT 76. 

6£. 11 s% C| d. = iJ6*576. 

English money. — Now, supposing the above sum to h& 
tSnglish money, — 1 d^ . is 20 s. =z 240 pence, in all the above 
currencies. 1 dollar, in English money, is reckoned 4 s. 6 d. 
= 64 pence, t^at is, j^j = /j of 1 pound. Now, as many- 
times as ^j the fraction which 1 dollar is of 1 pound, Eng- 
lish money, is contained^ in iS 6^576, so many dollars, it is 
evident, there must be ; that is, — To reduce Englis/i to federal 
money^ — Divide the given sum by |p^, the quotient will be 
federal money. 

iB 6*576 English money. ^"^ote. It will be 

4Q .recollected, to di- 

vide by a fraction, 

9)263'040 we multiply by the 

29*2265 federal money. Answer. Jf "idrthTp'rod^ucJ 

by the numerator. 

Canada CURRENCY. — Supposing the above sum to be Canar 
da currency, — 1 dollar, in this currency, is 5 s. = 60 penc^ 
that is, ^^ = J of 1 pound. Therefore, — To reduce Caruh 
da currency to federal money^ — Divide the given suml)y J-, and 
^e quotient will be federal money .; or, which is the same 
things — ^Multiply the given sum by 4. 

£6*576 Canada cuiTency. 
4 



$ 27*304 federal money, Ansuset. 
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New Enolam> currency. — I dollar, in thb currencj, it 
6 s. r= 72 pence, that is, J/^ z= -fif^ or *3 of a pound. There* 
fore, — Ta reduce. New England currency to federal numiey^ — ^D^ 
vide the given sum by *3. 

^3) £, . 6'57G New England currency. 

$2P92 federal money, Answer, 

New York currency. — I dollar, in this currency, is 8 a. := 
06 penc<f, that is, /^'V = ^9, or *4 of a pound. Therefore, 
—7b reduce New York currency to federal money,— Divide ihrn 
given sum by '4. 

*4) £ . 6*576 New York currency. 

$ 16^4 federal money. Answer. 

pENNf* /1.VANI A cruRKNcv. — 1 dollar, iu this currency, is 78. 
6 d. = 90 pence, that is, ^^^ = j of a pound. Therefore,— 
7*0 reditce Peutmyloania currency to federal money, — Divide by 
I, that i*(, multiply the given sum by 8^ and divide the pro* 
duct by 3. 

£ . 6'576 Pennsylvania currency. 
8 



3^62*608 



$17'536 federal money, .4nnoer. 

Georgia currenm-v. — I dollar, Georgia currency, is 4 & 
8 d. = 58 pence, that is, J^^ = ^i of a pound. Therefore, — 
To reduce Georgia currencj lo feiUral money^ — Divide by Z^, 
that is, multiply the given sum by 30, and divide the pro* 
duct by 7. 

£ . 6'576 Georgia currency. 
3D 



7)197'280 



$2S'182f federal money, iliwtcer. 

From the forepjoing examples, we derive the following 
general Rulf. : — To red'.vce English money ^ and the atrrencies 
of Canada and the several Slates^ lo federal money^ — First, re- 
duce the. shillings, &.C., if any in the given sum, to the deci- 
mal of a pound ; this being done, divide the given sum by 
such fractional part as 1 dollar, in the given currencyi \$ 
ft fractional part of 1 pound. 



Answers. 
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• < 

SXAMPIrES FOR PRACTICJB. 

2. Reduce 125 jS ., in each of the before named currenciei^ 
to federal money. 

\2t£. English money, is $ 555'555^ 

125 jS . Canada currency, ... $ 500. 

125 jg. New England currency, ... $416^666^ 

l25iB. New York ... $312'50. 

125iB . Pennsvlvauia $ 333*333|.. 

125iB. Georgia $535*714|». 

3. Reduce 1 s. 6 d., in Ike several currencies, to federal 
money. 

Answers, 1 s« 6d. = ^075 iS. English money, is $'333^; 
Canada currency, it is $ ^30 ; New England currency, it it 
$^25; New York currency, it is $'187^; Pennsylvania 
currency, it is $'20; Georgia currency, it is $'321^. 

4. Reduce 75iS. lo s., in the several currencies, to federal 
money. 

5. Reduce IS i^.Os. 8J d., in the several currencies, to 
federal money. 

6. Reduce 4^ d., in the several currencies, to federal 
monev. 

7. Reduce 36 jS. 3 s. 7j d., in the several currencies, to 
federal money. 

IT 79. To reduce federal money to any of the before named 
CMrr«icic«, reverse the process in the foregoing operations; 
that is, — Multiply the given sum in federal money by such 
fractional pait as 1 dollar, in that currency to which you 
would reduce it, is of 1 pound. The product will be the 
answer in pounds and decimals of a pound, which must be 
reduced to shillino^s, pence and farthings, by inspection^ a$ 
already taught^ IT 77. 

EXAMPLES FOR PRACTICE. 

1. Reduce $118^25 to the several before named cui^ 

lencies, £. ,. d. 

English money, is 26 12 \^ 

Canada currency, ...29 11 3. 

N. England currency, ... 35 9 6* 

N. York 47 6 0. 

Pennsylvania ...44 6 10j» 

^Georgia 27 11 9^ 



Answer. 
9 118<25, changed to ^ 
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f • Change $ 250 to the several currencies, 
ft. Change 56 cents to the several currencies* 
4. Change $4542^ to the several correnciei. 



tr 80. It may sometimes be required to reduce one cui^ 
tency to the par, or equality qf another currency. 

1. Reduce 35 JS. 6 s. 8 d., English money, to N. England 
carrency. 

$ 1 is 4 s. 6 d. =i: 54 d. English money, $1 is 6 s. =: 
T2 d. N. England currency ; that is, the value of any number 
of pounds, shillings, pence, &c., English money, is ^ = f 
of file same in N. England currency ; consequently, — To re- 
duce English money to N. England currency^ — Multiply by J, 
4r, which is the same, increase it by ^ part of itself. Thus^ 

£. s. d. q. 

3 )-35 6 8 English money, is 
11 15 6 2 

47 2 2 2 New England currency, Answer. 

Hence we have this general Rule for finding a mtdliplier 
Id reduce any currency to the par of another : — 

Make $ 1 in pence^ of the currency to he reduced^ the rfe- 
wominator of a fraction, over which write $ 1 in pence j of 
the currency to which it is to be reduced, for a manerator. 
This fraction may then be reduced to its lowest terms be- 
fore multiplying. 

On the same principles, let the pupil form for himself mMr 
wliersy by which 

To reduce English money to Canada, N. York, Pennsylva- 
nia, and Georgia currencies, 

- Canada currency to English, N. England, N. 

York, Pennsylvania, and Georgia currencies. 

«••« N. England currency to Canada, N. York, Penn- 
sylvania, and Georgia currencies. 

»«M «•••••..• N. York currency to English, Canada, N. Eng^ 

land, Pennsylvania, and Georgia currencies. 

«* ..^M... Pennsylvania currency to English, Canada, N. 

England, N. York, and Georgia currencies. 
Georgia currency to English^ C«a\^'\^^»^'^^ 
land, N. York, and PcimsvXvwAa. cv^tl^mm^. 
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Itilet crl toAtdl the following foreign coins are estimaiedai lb 
Ott/om Houses of the United States. 

Livre of France, --..--^.-•. ^ <i8j, 

Franc do. $ *18|* 

Silver Rouble of Russia, -------- ^ <75. 

Florin or Guilder of the United Netherlands, - $ ^0. 

Mark Banco of Hamburg, »---... ^ ^33^ 

Real of Plate of Spain, $ 40. 

Real of Vellon of do. $ '05. 

Milrea of Portugal, -- $ 1*24. 

Tale of China, $l*4a 

Pagoda of India, .$l»84. 

Rupee of Bengal, ---,------- ^ *50. 

2. Reduce 8764 livres to federal money. 

3. Reduce 10,000 francs to federal money. 

4. Reduce 250,000 florins to federal money. 
6. In $ 1000, how many francs ? 



IT 81. Iirterest is an allowance made by a debtor to • 
creditor for the use of moijey.^ ill is computed at a certain 
number of dollars for the use of each hur^red dollars, or so 
many pounds for each hundred pounds, OcC. one year, and 
in the same proportion for a greater or less sum, or for a 
longer or shorter time. 

The number of dollars so paid for the u'c of a hundred 
dollars, one year, is called the rate per cetit. or per centum; 
the words per cent, or per centum signifying by ilie hundred, ] 

The highest rate allowed by law in the New Englafii^ 
States, is 6 per cent.^'* that i/s, 6 dollars for a 100 dollars, 6 
cents for a 100 cents, 6 pounds for a 100, &e. ; in other 
words, j^Tf of the sum lent or due is paid for the use of it OM 
jfear. I'bis is called legal interest^ and will here be unde^ 
stood when no other rate is mentioned. 



* In tlitf State of New York,! per ccuV.Vi \V\vt le^ iiitMmt} mi Fugtand fti 
itgm tausnaa, » 5 per cent. 



T 81* niTBRssT. Ijpy 

Let U8 suppose the som lent, or due, to be f L Ite 
lOOth part of $ 1, or ^j, of a dollar, is 1 cent, and jl^ of i^ 
dollar, the legal interest, is 6 cents, which, written as a de- 
cimal fractioD, is expressed thus, *-..••. H)0. 

So of any other rat^ per cent 

1 per cent, expressed as a common fraction, is 
rhfi decimally, -.-..lOl. 

i per cent is a half of 1 per cent., that is, - - ^9. 

^ per cent, is a fourth of 1 per cent., that is, - - H)025. 

i per cent is 3 tfmes i per cent, that is, - - - ^0075. 

Note. The rate per cent is a decimal carried to Iim 
f^aeesj thiX is, to hundredths; all decimaj 'expressions hnoer 
than hundredths are parts of 1 per cent | per eent, for la- 
stance, is ^625 of 1 per cent, that is, ^00625. 

Write 2i per cent as a decimal fraction, 

2 per cent, is '02, and j- per cent is '005. 
Write 4 per cent as a decimal fraction. 

cent 4J per cent 5 per cent 

cent — — 8 per cent — *— 8J per cent . . ' ^ p«r 
cent — 9^ per cent — 10 per cent (10 per cent 

^* tWfJ decimally, *10.) 10^ per cent — — II pm 

cent 12 j. per cent. ■ 16 per cent 

1. If the interest on $ 1, for 1 year, be 6 cents, what tflH 
be the interest oii $ 17 for the same time ? 

It will be 17 times 6 cents, or 6 times 17, which k 4ia 
tame thing :— - 

$17 
'06 




1^02 Answer; that is, 1 dollar and 2 cents. 

To find the interest on any sum for I year, it is efident 
we need only to multiply it by the rate per ceni. written as a 
decimal fraction. The product, observing to place the point 
as directed in multiplication of decimal fractional will bi the 
interest required. 

JVble^ /Principal is the money due^ for which intatast k 

nai^t '(/Amount is the principal and interest added togettfTt 

^ - ■ 

O 



2. Whftt will be the Interest of $ B2^l5y t year, ftt 4^ per 
•eat? 

$ 32*13 /imrfpal. There being iBve d«> 

^0^5 ra/« per cent. cimal places in the mul- 

16075 tipiicand and multiplier, 

12860 ^^^ figures must be 

• pointed off for decimals 

Aas* $144675 from the product, which 

gives the answer,— I 
dollar, 44 cents, 6 mills, and ^^^ of a niilL Parts of a mill are 
not generally regarded; hence, $ 1446 is sufficiently exact ^ 
for the answer* 

3. What will be the interest of $ 11H)4 for 1 year, at 9 

per cent. ? at 5^ per cent. ? at 6 per cent. ? » 

at 7^ per cent ? at «i per cent ? at 9 J per cent i 

at 10 per cent. ? at 10^ per cent. ? at 11 

percent? at llj per cent? at 12 per c^nt? 

•*— at 12^ per cent. 1 

4. A tax on a certain town is $ 1627^18, on which th« 
collector is to receive 2^ per cent for collecting; what will 
he receive for collecting Ithe whole tax at that rate ? 

Ah8. $40'679< 

Note. In the same way are calculated commission, in* 
•nrance, buying and selling stocks, loss and gain, or anjr 
|hiBg else rated at so much per cent withotU respect to time. 

5. What must a man, paying $ 0^37j- on a dollar, pay on 
t debt of $ 1.32«25 ? Ans. $ 49*593, 

6; A merchant, having purchased goods to the amount of 

1^580, sold them so as to gain 12j> per cent, that is, 12j^ 

''■tents on each 100 cents, and in the same proportion for a 

greater or less sum ; what was his whole gain, and what was 

the whole amount for which he sold the goods ? 

Ans, His. whole gain was $ 72*50 ; whole amount 
f 65^<50. 

7. A merchant bought a <]|uantity of goods for $763^37^1 
h&w much must he sell them for to gain 15 per cent. ? 

Ans. $ 877^881- 

^ 82. CoikTMTssroN is an allowance of so much percent 
to a person called a correspondent, factor, or brokerj for a9^ 
tining merchants and others iu purchasing and selling |(oo^ \ 
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8. My eorreqpoQdent sends me word fhal he has paw 
diased goods to the value of $ 1286, on my account; what 
will his eommission come to at 2^ per cent ? Aru^ $ 3245. 

9. What mast I allow my correspondent for selling goods 
%o the amount of $ 2317*46, at a commission of 3 j- per cent ? 

Ans. $76'dl7. 



Insurance is an exemption from hazard, obtained bv the 
payment of a certain sum, which is generally so much per 

fit. on the estimated value of the property insured^ 
Premium is the sum paid by the insured for the insurance. 
/.Policy is the name given to the instrument or writing, 
by which the contract of indemnity is effected between tbMB 
insurer and insured. ) 

10. What will be the premium for intniring a ship and 
cargo from Boston to Amsterdam, valued at $ 37800, at 4^ 
per cent ? Am, $ 1701, 

11. What will be tlie annual premium for insuraiice.on a 
house ag^ainst loss from fire, valued at $ 3500, at ^ per cent ? 

By rehioving the separatrix 2 figures towards the left, it is 
evident, the sum itself may be made to express the premium 
at 1 per cent, of which the given rate parts may be taken:; 
thus, 1 per cent^ on $ 3500 is $ 35*00, and } of $ 35*00 is 
^26*25, Answer. \ . 

12.' What will be the premium for insurance on a ship and 

cargo valued at $25166*86, at J per cent ? at J pet 

cent ? at J per cent ? at f per cent ? at | 

per cent ? Atis. At | per cent the premium is $ 157*23. 



Stock is a general name for the capital of any trading 
company or corporation, or of a fuud established by govern- 
ment \ 

The value of stock is variable. When 100 dollars of 
•tock sells for 100 dollars in monerf\ the stock is said to be at 
par J which is a Latin word signifying equal) when for mare^ 
It is said to be above par ; ivhen for /est, it is said to be be* 
low par. 

13. What is the value of $7564 of stock, at 112^ pef 
cent? that is, when 1 dollar of stock seV\^t^t\ ^^^V^ 
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cents in moneys which is 12^ per cent ahove par, or 12 j^^ per 
eef t advance^ as it is sometimes called. Ans, $ 8509^0. 

14* What is the value of $ 3700 of hank stock, at 95^ 
per cent., that is, 4^ per cent, below par ? Aw, $ 3533^50. 

15. What is the value of $ 120 of stocky at 92^ per cent ? 

— at 86^. per cent ? at 67f per cent ? at 104* 

per cent ? at 108J- per cent ? at, 115 per cenU r 

at 37 j- per cent advance ? 



Lobs and Gain. 16. Bought a hogshead of molasses for 
$ 60 ; for how much must I sell it to gain 20 per cent. ? 

Ans. $7%, 

17. Bought hroadcloth at $ 2^50 per yard ; hut, it heing 
damaged, I am willing to sell it so as to lose 12 per cent ; 
how much will it he per yard ? Ans. $ 2^20. 

18. Bought calico at 20 cents per yard ;. how must I seU it 
to gain 5 per cent ? 10 per cent. ? 15 per cent ? 

to lose 20 per cent ? Ans, to the Idsty 16 cents per yard. 



IT SS.~ WeTiave^seen how interest is cast Tm-ftsiy^ sum of 
money, when the time is one year; hut it is frequently ne- 
cessary to cast interest for months and days. 

Now, the interest on $ 1 for 1 year, at 6 per' cent, heiog 
H)6, is 

H)l cent for 2 months, 
H)05 mills (or j- a cent) for 1 month of. 30 days, (for so w« 

' reckon a month in easting interest,) and 
H)01 mill for every 6 days ; 6 heing contained 5 times in 30« 

Hence, it is very easy to find hy inspectiotij that is, to cast 
in the mind, the interest on 1 dollar, at 6 per cent for oiiy 
§lhen time. The cents j it is evident, will he equal to half the 
greatest even numher of the months ; the miZ^ will be 5 for 
tiie odd month, if there be one, and 1 for every time 6 is 
contained in the given number of the days. 

Suppose the interest of $ 1, at 6 per cent, be required for 
9 months, and 18 days. The greatest even number of the 
months is 8 half of which will be the cents, ^04 ; the miils, 
reckoning 5 for the odd/ month, and 3 for the 18 (3 times 6 
= 18^ days, will be *008, which, united with the centSm 
(H)48,) give 4 cents 8 mills for the interest of $ 1 for 9 
months and 18 days. 
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!• What will be the interest on $ I for 5 monllit 6 dtjt / 
— - 6 months 12 days? — 7 monthB? — B aontbi 

24 days? 9 months 12 days ? — 10 months/ ■ 

11 months 6 dap? 12 months 18 days? ■ ■■ li 

months 6' days ? 16 months ? 



It 
Odd days. 2. What is the interest of $ 1 for 18 months 

16 days ? 

The cents will be 6, and the mills 5, for the odd month, 
and 2 for 2 times 6 = 12 days, and there is a remainder of 
4 days, the interest for which will be suck part of 1 mill as 4 
days is part of 6 days, that is, |^ = f of a mill. Ana. ^067]. 

3. What will be the interest of $ 1 for 1 month 8 days? 
2 months 7 days ? — — 3 months 16 days ? — 4 



months 22 days ?. 6 months 1 1 days ? 6 months 

17 days ? 7 months 3 days ? ■ 8 months 11 days? 

. 9 months 2 days ? 10 months 16 days ? — — 

11 months 4 days ? 12 months 3 days ? 

y Note. If there is no odd mouthy and the nmnber of days h4 

iUss than 6, so thai there are no mills, it is evident, a cipher must 
be put in the place of mills ; thus, in the last example, — 12 
months 3 days, — the cents will be '06, the mills 0, the 3 
days i a mill. Ans. '060^ 

/ 4. What will be the interest of $ 1 for 2 months 1 d?y ? 

4 months 2 days ? 6 months 3 days ? ■ 8 

months 4 days ? 10 months 5 days ? for 3 dap ? 

— for 1 day? ^ for 2 days? for 4 days? 

— for 6 days ? 

' 6. What is the interest of $ 5643 for 8 months 5 days ? 
The interest of $ 1, for the given time, is '040f ; therefor«| 

i ) and i)$ 56*13 principal. 

'040f inte^rest of $ 1 for the given timtti 

224520 interest for 8 months. 
2806 interest for 3 days. 
1871 interest for 2 days. 



2'29197, Ans, $2<291. 

5 days = 3 days -{- 2 days. As the mnltiptieaiid is taken 
for every 6 days, for 3 days take iy for 2 days take ^ 
O* 
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of ihe mtdtipUcand. j^ 4- i = I- ^^ ^^^i \f ^® ^^ ^7* 
be 4 s 2 days -|- 2 days, take ^ of the multiplicaDd Itoiot; 
for 1 day, take |. 

iVo/e. If the sum on which interest i$ to be cast be lei§ 
than $ 10, the interest, for any number of days less than 6, 
will be less than 1 cent ; consequently, in businessy if the sum 
be less than $ 10, suclv days need not be regarded. 

From the illustrations now given, it is evident, — To find the 
interest of any sum in federal money ^ at 6 per tent,^ it i^ only 
l^ecessary to multiply the principal by the interest of $ 1 for 
the given time, found as above directed, and written as a 
decimal fraction, remembering to point olF' as many places 
for decimals in the product as there are decimal places m 
both the factors counted together. 

EXASIPLES FOR PRACTICE. 

6. What is the interest of $8749 for 1 year 3 months ? 

Ans. $6^539^ 

7. Interest of f 1 16,08 for 1 1 mo. 19 days? $ 6<751. 

6. of §200 for 6 mo. 4 days.^ $8432. 

» of $ 0'85 for 19 mo. ? $ '08. 

10. of $ 8<50 for 1 year 9 mo. 12 days ? $ '909. 

ll of $676 for 1 mo. 21 days? $6'737. 

i2. .i.4....i.i of $8673 for 10 days? $14^455. 

13. ....i....*. of $0^73 for 10 mo. ? $^036. 

.. 14 ,,.. of $ 96 for 3 days ? ) Note. The inte- 

'• 15. of $73*50 for 2* days? fVest of $ 1 for 6 day* 

16 of $180'75 for 5 days? (being 1 mill, the dol- 

17 of'$ 15000 for 1 day? ) lars themselves ex- 

freas 4ht interest in mills for six days^ of which we may take 

paita. 

Thus, 6 ) 15000 mills, 

2<500, that is, $ is'50, Ans. to the last 

When the interest is required for a large number of years, 
it will be more convenient to find the interest for one year^ 
and multiply it by the number of years ; after which find 
the interest for the months and days, if any, as usual. 

Id. What is the interest of $ 1000 for 120 years ? 

Jilt. $7200 
19. What Is the interest of $ 520H)4 for 30 years and 
e Bionlhs ? Ans. $ 95i^7S« 
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20. What is the interest on $400 for 10 y«an 8 mondis 
•nd 6 days ? Am. $ 246^40. 

21. What is the interest of $220 for 5 years? —-—for 
12 years ? 50 years ? iiiir. to kut^ $ 660* 

22.' What is the amount of $ 86, at interest 7 years ? 

An$. $122^12. 
^^^3. What is the interest of 36 X). 9 s. 6^ d. for 1 year? 
^ Reduce the shillings, pence, &c. to the decimal of a pounds 
by inspection, (IT 76;) then proceed in all respects as in 
federal money. Having found the interest, reverse the ope* 
ration, and reduce the three first decimals to shillings, &c«| 
\ny inspection. (If 77.) Am. 2 i). 3 s. 9 d* 

. 24. Interest of 36 JS . 10 s. for 18 mo. 20 days ? Ans. 3 £ • 
S 8. 1^ d. Interest of 95 iS . for 9 mo. ? Atu. 4 iS . 5 s. 6 d^ 

25. What is the amount of 18i&. 12 s. at interest 10 
months 3 days ? Atu, 19 jS . 10 «• 9j 4 

f 26, What is the amount of 100 jS. for 8 years ? 
\ * Ans. 148 iS. 

> 27. What is |he amount of 400 iS . 10 s. for 18 months ? 

\2S. What is the amount of 640 JB . 8 s. at interest for I 

year ? for 2 years 6 months ? for 10 years ? 

Ans, to lasty 1024 iS. 12 s. 9^ d. 



IF 64. 1 . What is the interest of 36 dollars for 8 monthS| 
at 4^ per cent. ? ' ,- 

Note. When the rate is any other than sit per cent, j first 
find the interest at 6 per cent., then divide the interest SA 
found by such part as the interest, at the rate required^ ex- 
ceeds or falls short of the interest at 6 per cent, and th# 
quotient added to, or subtracted from the interest at 6 per 
cent., as the case may be, will give the interest at the rat» 
required. 

$36 * 

*04 4^ per cent, is f of 6 per cent. ; thereforB| 

- rrT7 from the interest at 6 per cent, subtract J f 

•^ 4«g the remainder will be the interest at 4^ pel 



cent. 



1^08 Ans. 



2. Interest of $ 54^81 for 18 mo., at 5 per ct. } Ans. $ 441. 

3» ..J. of $ 500 for 9 mo. 9 days, at 8 per ct ? $ 31^00 

4. ....•••^M flii 6242 for 1 mo. 20 days, at 4 per ct ? $ '349 
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'^^ 6. Interest of $,85forlOmo.l5daySyatl2^percent? • 

Am. $9^295. 
6. What Is the amount of $ 53 at 10 per ct. for 7 mo. ? « 

Am. $56^091 

Yht fimtf, TOtt per cent, and amount gweOj to find the prineipaL 

IT 85. 1. What sum of money, p^xt at interest at 6 per 
eent, will amount to $ 61^02, in 1 yenk 4 months * 

The amount of $ 1, at the given rate and time, is $ 1H)8 ; 
hence, $ 61'02 -f-' $ 1*08 = 66'50, the principal required, 
that iBy-f-Find the amount of $1 at the given rate and tme^ hy 
which divide (he given amount; the quotient wUl be the ptiTtei-,. 
pal required. ) Ans. $ 56^50. 

2. What principal, at 8 per cent, in 1 year 6 months, will 
amount to $8542? - Ans. $16. 

y 3. What principal, at 6 per cent., in 11 months 9 days, 
will amount to $ 99«311 ? 

• JVo/c. The interest of $ 1, for the given- time, is ^056 J. ; 
but, in these cases, when there are odd days, instead of 
writing the* parts of a mill as a common fraction, it will be 
more convenient to write them as a decimal^ thus, ^0565 ; 
that ii^, extend the decimal to four places. Ans. $94. 

4. A factor receives $ 988 to lay out after deducting his 
commission of 4 per cent. ; how much will remain to be 
laid out ? 

It is evident, he ought not to receive commission on his 
fmm money. This question, therefore, in principle, does not 
differ from the preceding. 

Note. In questions like this, where no respect is had to 
tmcy (IT 81, ex. 4, note,) add th^ rate to $ 1. Ans. $ 950. 

6. A factor receives $ 1008 to lay out after^ deducting 
his commission of 5 per cent. ; what does his commission 
amount to? Ans. $48. 



Discount. 6. Suppose I owe a man $ 397*50, to be paid 
in 1 year, without interest, and I wish to pay him now ; how 
much ought I to pay him when the usual rate is 6 per cent ?' 

I ought to pay him such a sum as, put at interest, would, 
in 1 year, amount to $ 397^50. The question, thereforei 
does not differ from the preceding. Ans. $ 375. 

Noi^ An allowance made for the payment of any auia 
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of money before it becomes due, «i in the last example, is 
: ealled Ducaunt. 

j ^The sum wliich, put at interest, would, in the time and 
/7 air the rate per cent, for which discount is to be made, amount 
/ to the given sum, or debt, is called the present wortL ) 

7k What is the present worth of $ S34,J^payable in 1 year 
Xlfionths and 6 days, discounting at the rate of 7 per cent ? 

Aru. $760. 

8. What is the discount on $ 321^63/ due 4 years hence, 
discounting at the rate of 6 per cent. ? - JLm, $62^26. 

9. How much ready money must be'paid fo^ a note of 
$ IS^ue 15 months hence, discounting at the rate of 6 per 
centT? I Ajis. $16^744. 

10. Sold goods for $ 650, payable one half in 4 months, 
and the other half in 8 months ; what must be discountea 
for present payment ? Ans, $18^ '/ 

11. What is the present' worth of $ 56/20^ payable in I . 
year 8 months, discounting at 6 per centt" at 4J per 

^ cent ? at 5 per cent ? at 7 per cent ? at 

TJ per cent ? ji V -*^at 9 per c6nt ? 

~ - ' ~J ~ -^ ^ Ans. to the Umt^ $ 48*869. 



TYbe (tme, rate per eefU,j mid interest being giveny to find the^ 

principal. 

IT 86« 1. What sum of money, put at interest 16 months, 
will gain $ 10*50, at 6 per Cent ? 

$ 1, at the given fate and time, will gain *08; hence, 

( 10*50 -h $ '08 = $ 13i^;^4he principal rcivaired ; that 

/ is, — Find the interest of $1^ a4 ttie gioeii rate and time, by 

which divide the given dain, or interest ; the quotient will be the 

principal required. ;; , Ans. $131*25. 

2. A man paid $vl^52 interest, at the rate of 6 per cent 
at the end of 1 ye^'^mopXhs ; what was the principal ? 

:^;;^/ ■ ; -; - Ans. $56*50. 

3. A man receiViM||M terest on a certain note, at the 
end of 1 year, $ 2(]^KpPwas the principal, allowing the 
nOe to have been 6 j^^cent ? Ans. $ 333*333^ 
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tfi€ ptfiqpa^ vOerettj and Hme being ghen^ to find the rai$ 

per cent, ^ 

IT 87. 1. If I paj $3*78 interest, for the use of %4§^ 
for 1 year and 6 mouths, >vhat is that per cent ? 

The interest on $ 36, at mte per cent, the given time, is $ *54 ; 
hence, $ 3'78 -f- $ *54 = *07, the rate required ; that is,-*- 
Fmd the interest on the given «tffii, at 1 per cent, far the given 
time, by which divide the given interest ^ the quotient icUl b§ 
the rate at which interest was paid, v Ans. 1 per cent 

2. If I pay $ 2*34 for the use of $468, 1 month, what is 
the rate per cent. ? Asis. 6 per cent 

3. At $ 46*80 for the use of $ 520, 2 years, what is &a| 
per cent. ? Ans. ^^ per cent 

The prices at which goods are bouglu and sold being given^ lo 
find the rate per cent, of gain or loss. 

^ 88. 1. If I purchase wheat at $ 1^10 per hushel, «nd 
sell it at $ 1'37^ per hushel, what do I gain per cent ? 

This question does not differ essentially from those in the 
foregoing paragraph. Subtracting th« cost from the prio* 
j|t saLet-^-H^-eTidnirl gain 27 j^ cents on a hushel, that is. 
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j^ of the first cost, j^jj-^ = *26 per cjent , the Answer. That is, 

' "-hMake a common fraction^ Writing the gainor loss for the numerof^ 
tor J and the price al which the article was bought for the de^ 
nominator ; then reduce it to a decimal. 

2. A merchant purchases goods to the amount of $550; 
what per cent profit must he make to gain $ 66 ? 

^915. 12 per cent* 

3. What per cent, profit must he make on the sam« 

purchase to gain $38*50? to gain $24*76.? ta 

gain $2*75? 

Note. The last gam gives for a quotient '005, which is ^ 
per ceiit The rate per cent, it must be recollected, (IT 8ll 
note,) is a decimal carried to two places, or hundredths; all 
decimal expressions Imcer tlian hundredths are parts of 1 
per cent. 

4. Bought a hogshead of rum, containing 114 gallons, st 
06 cents per gallon, ;nd sold it again at $ 1*0032 per gak 
Ion ; what was the whole gain, and v/hat was the gain per 
cent ? 4n* i ^ 4*924, whole gain. 

'^^' I 4^ gain per cent 
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. &. A mereliant bought a quantity of tea for $365, whic^ 

E'oving to have been damaged^ he sold for $332M5; what 
d he lose per cent. ? Ans. 9 per cent 

6. If I buy cloth at $2 per yard, and sell it for $2^50 
per yard, what should I gain iu laying out $ 100 ? 

Am, $25. 

7. ^Bought indigo at $ I '20 per lb., and soTd the same at 
80 cents per lb. ; what was lost per cent } Ans, 25 per cent 

8. Bought 30 hogsheads of molasses, at $ 600 ; paid in 
Alties $20'66; for freight, $40*78; for porterage, $6*05, 
tmd for insurance, $30*84 : if I sell them at $20 ^r hogs- 
head, how much shall I gain per cent ? An$Al*G9bpex cent 



t%€ prmctpot^ taif per cent^ and intereMt being given^ to find 

/ the time. 

9 819. !• The interest on a note of $ 36, at 7 per cent, 
WMT $ 3*78 ; what was the time ? 

The interest on $36, 1 year, at 7 per cent, is $2^52; 
hence, $ 3*78 -^ $ 2*62 = 1'.5 years, the time required ; that 
is,— f Finrf the interest for 1 year on ike principal glveuy at the 
aiven ratCy by which divide the given intereet ; the qu4>tient unU 
be the time required^ in yhwrs and decitnal parts of a year ; the 
latter may then be reduced to mouths and days. , 

Am, 1 year 6 months, 

2. If $31*71 interest be paid on a note of $226*50, 
what was the time, the rate being 6 per cent ? 

Ans. 2*33^ =; 2 years 4 months. 

S. On a note of $ 600, paid interest $ 20, i^ 8 per cent ; 
ivhat was the time ? 

Ans. *416 -f- :=r 5 months so nearly as to be called 5, imd 
tpould be exactly 5 but for the fraction lost 

4. The interest on a note of $ 217*25, at 4 per cent, was 
$ 28*242 ; what was the time ? Ans» 3 years 3 months. 

Note, • When the rate is 6 per cent, we may divide the 
interest by j- the principal, removhig the separatrix two 
places to the left, und the quotient wUl be the answer m 
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7*0 find the iniereH due an noteSy ^fc when paftidl paymenif 

have been made^ 

IT M. In Massachusetts the law provides, that payments 
shall he applied to keep down the interest, and that neither 
nUereM nor payment shall ever draw interest. Hence, if the 
payment at auy time exceed the interest computed to the 
iome time, that excess is taken from the principal ; but if 
the payment he less than the interest, the principal remains 
unaltered. Wherefore, we have this Rule :-A]!ompute the 
interest to the first time when a payment was^made, which, 
either alone, or together with the preceding payments, if 
any, exceeds the interest then due ; add that interest to the 
principal, and from the sum subtract the payment, or the 
mm of the payments, made within the time for which the 
interest was computed, and the remainder wil) be a new 
principal, with which proceed as with the first. ' 

1. For value rec^ved, I gronUse to pay James Conant, or 
order J one hundred sixteen dollars sixty-six cents and six mitts^ 
with interest. May 1, 1822. 

$116,666. SAMV^h Rood. 

On this note were the following endorsements : 

Pec. 25, 1822, received $ 16^666 * 

July 10, 1823, :.. $ 1*666 j Note. In finding the 

Sept. 1, 1824, $ 6*000 

June 14, 1825, $ 33*333 

April 16, 1826, $62*000^ 

What was due August 8, 1827 ? Ans. $ 23*776. 



^ times for computing the 
interest, consult TT 40. 



Hie first principal on interest from May 1, 1822, $ 116*666 
Interest to Dec. 25, 1822, time of the first pay- 
ment, (7 months 24 days,) ... 4*549 

Amount, $121*215 
Payment, Dec. 25, exceeding interest then due, 16*666 

Remainder for a new principal, - - - 104*649 
Interest from Dec. 25, 1822, to June 14, 1825, 

(29 months 19 days,) - - -. - 1S*49Q 

Amount carried forward, $120*039 
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Amount lireiiglil fonrtrdy 0I9OHM 
Pl^rment, Jul]^ 10, I823| less than interest 

tlmdoe, . « , . ^ i^eee 
Payment, Sept 1, 18S4| less than interest 

men due, .... 6^000 

Payment, June 14, 1825, exceeding in- 
terest then due, ... 38^888 

" '■■ #8!K9IQ 

Remainder for a new principal, (June 14, 1825,) 80HM0 
Interest from June 14, 1625, to A^ IS, 1826, 

(10 months 1 day,) . . . «. 4^015 

Amount, 9 S4'055 
Payment, April 15, 1825, exceeding interest then 
due, - • 62«000 

Remainder for a new principal, (April 15, 1826,) $ 22H)55 
Interest due Aug. 3, 1827, from April 15, 1826, 

(15 months 18 days,) • • • « 1^7^ 

Balance due Aug 3, 1827, * - $ 23^775 

2. jFbr value recehed^ I pnmiae to fKnf James LowfiLL, or 
^dcTj eight hundred sixty-seven doUars mkd Mrtf^kree ceak 
with interest Jan. 6. 1820. 

$ 867'33. HlRAlt SiMSOK. . 

On this note were the following endorsements, viz. 

April 16, 1823, received $ 136^44. 
April 16,1925, received $319. 
Jan. 1, 1^26, received $ 518^68. 

What remained due July 11, 1827 ? Am. #815^08^ 



COMPOOND INTEREST. 



IT 91m A promises to pay B $256 in 3 ^ears, wMi^iii* 
lerest annually ; but at the ^nd of 1 year, not finding it con* 
Tcnient to pay the interest, he consents to pffi|^terest on 
the interest from that time, the $am#iM*0ii t^l^pMipaL 

Note. Simple interest h that whi<^h Is allow^fbr fka 
prtiKipd only; compoimd itOere^ is that vAos^ \& iStfmA 
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fcr bodi frmdptd and wtere$tj tffaen the latter if not paid at 
the time it becomes due.) 

Compound interest is calculated by adding the fnterett tm 
the principal at the end of each year, and making the oniMMI 
ttie principal for the next succeeding year." , 

1. What is ttie compound interest of f 25G fordy«ini^^ 
dl6perce»t? 

$256 giten sum, or first principaL 



271^36 amount, or principal for 2d year. 
^06 



16^2816 compound interest, 2d year, ) added I 
271*36 prihcipal, do. \ gethei. 

287^416 amount, or principal for 3d year, 
*06 



17*25846 compoundlnterestjSdyear, ) added to- 
' 287'641 principal, do. ) gethei^ 

3Q4*89a amount. 

256 first principal subtracted. 

iifi9. $ 48*899 compound interest for 3 years. 

2. At 6 per cent, what will be the compound interest, and 
^hat the amount, of $ 1 for 2 years ? — what Uie amtfimt 
forayeani? ~-^for4year8? — — forSyears? ——for 

6 years ? for 7 years ? for 8 years ? 

Am. to the lasty $ 1*593-}-. 

It is plain that the amount of $ 2, for any given time, will 
be 2 times as much as the amount of $ 1 ; the amount ol 
$ 3 will be 3 times as much, &c. 

Hence, we may form the amounts of $ 1, for several yeani 
into m> table of midt^ien for finding the amount of any 
iur the same time. 
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TABLXV 

Showing llie amount of $ 1, or IJS.y &c. for ftny nnmberoi 
jears, not exceeding 24, at the rates of 5 and 6 per eent 
compound interest 



1 

3 

4 

6 

6 

7 

6 

9 

10 

11 

12 



Sperccnt. 
1*05 
14025 
1*15762 + 

1^21 550 4- 
1'27628-i- 
1*34009 4- 

i'4ono4- 

1*47745-- 
1*55 i 32- - 
1*62S89 4- 
1*71033-- 
1*79585-- 



6 per cent. 


1 


Yean. 


1*06 


13 


1*1236 


14 


1*19101 - 


~ 


15 


1*26247- 


. 


16 


1^33822- 


- 


17 


1 1^851- 


- 


18 


1*50303 - 


- 


19 


1^59384- 


- 


20 


1*68947 - 


- 


21 


1*79084 - 


- 


22 


1*89629 - 


> 


23 


2*01219 - 


- 


24 



5 per cent. 
1*88564-1- 

1*979934- 
2*' '7892 -j- 

2*18287-1- 

2*29201 -I- 

2*40661 4- 

2*.^2695 

2*65329 -f 

2*78:.96 4- 
2*92526 -j- 
3*07152 4- 
3*29509 4- 



0peroeni. 
2*132*2.- 
2*26090 4- 
2*396^5 -f- 
2*64035 - - 
2*69277 - - 
2*35433 4- 
3*02659 4. 
3*20713 - - 
3*39956 4- 
3*60353 4* 
3*81974-1- 
4*04393 + 



Note 1. Four decimals in the above numbers iHU be sof- 
ftcientlj accurate for most operations. 

Note 2. When there are months and days, you may first 
find the amount for the yearsy and on that amount cast the 
Interest for the months andjdajs ; this, added to the amount^ 
will give the answer. 

8. What is the amount of $ 600*50 for 20 years, at 5 per 
•ent compound interest? at 6 per cent? 

$ 1 at 5 per cent, by the table, is $ 2*65329 \ tfaereforcL 
,^65329 X 600*50 = $ 1593*30 4- Ana. at 5 per cent ; and 
8^0713 X 600*50 = $ 19^5*881 + Atia. at 6 per cent 

4. What is the amount of $ 40*20 at 6 per cent com* 

pound interest, for 4 years? — for 10 years ? for 18 

years ? for 12 years ? for 3 years and 4 moitths ? 

■■■■ ' for 24 years, 6 months, and IB days ? 

Ana, tolasuy $168*137. 

Note* Any sum at compound interest will double itself 
In 11 years, 10 months, and 22 days. 

. From what has now been advanced we deduce the fol* 
lowing general 

BULB. 

.1 

' I. Tofind the interat when the time is 1 yeafj oty tofaul th§ 
per cent, on any sum of iMmey^ wi^out re^d to timSj m 
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eke pregmum Jot imurance^ eommisaumj &c., — ^Multiply th« 
principali or given sum, by the rate per ceat, ^vritteD aa a 
decimal fractioii ; the product, remembering to point off aa 
many places fondecimals as there are decimals in both the 
factors^iU be the incerest, &c. required. ^ 

II. when there are months and daifs in the given timey to find 
the intereU^m any sum of numey at 6 per cent.y — Multiply the 
principal by the interest on $ 1 for the given time, found by 
mspectioi^ and the product, as before, will be the interest 
required. ; 

III. To find the interest on $1 at B per cent.y fi)r any given 
HmCj by ifisperdon, — It is only to consider, that the cents will 
be equal to half Uie greatest even number of the months ; 
and the mUb wiUbe 5 fcf the odd month, (if there be one,) 
aad 1 for every 6 days. • 

ly. JJ the sum given he in pounds^ shUlingSj pence andfiar^ 
thengSf^Htduce the shillings, &c. to the decimal of a pound, 
by inspection, (IT 76 ;) then proceed in all respects as in 
meral money. Having found the interest, the decimal part| 
by reversing the operation, may be reduced back to shilhngSy 
pence and farthings. 

y. If the interest required be at any other rate than 6 per 
Cent.y (if there be months^ or months and days, in the given ttmCy) 
-^First find the interest at 6 per cent. ; then divide the in- 
terest so found byi such part or pjirts, as the interest, at the 
rate requirp'l, exceeds or falls short of the interest at 6 per 
cent, and the quotient, or quotients, added to or subtracted 
from the interest at 6 per cent., as the case may require, will 
give the interest at the rate required. 

Note, The interest on any number of dollars, for 6 days, 
at 6 per cent, is readily found by cutting off the imit or right 
hand £gure ; those at the left hand will show the interest in 
cents for 6 days. 

bxampi.es for practice. 

1. What is the interest of $ 1600 for 1 year and 3 months ? 

Ans. $120. 
S. What is the interest of $5^811, for 1 year 11 months? 

Ans. $<66& 

3. What is the interest of $2^29, for 1 month 19 days, 
at 3 per cent ? Ans. $ ^009. 

4. What is the interest of $ 18, for 2 years 14 days, at 7 
^ercent? Ans. $2^569. 
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5. What is the interest of $17'68, for 11 months 28 
days? Ans. $1*064. 

6. What is the interest of $ 200 for 1 day ? 2 days ? 

■ 3 days ? 4 days? — 6 days ? 

Ans. for 5 days, $ 0466. 

7. What is the interest of half a mill for 567 years ? 

Ans. $0«017. 

8. What is the interest of $ 81, for 2 years 14 days, at i 

per cent. ? J per cent. ? ■ f per cent. ? 2 per 

cent ? 3 per cent ? 4^ per cent ? 6 per 

eent ? 6 per cent ? 7 per cent ? 7J per 

cent ? — ^ — 8 per cent ? 9 per cent ? 10 per 

cent ? — 12 per cent ? — 12^ per cent ? 

Ans. to lasty $20^643. 

9. What is the interest of 9 cents for 45 years, 7 months, 
1 1 days ? Ans. $ 0'245. 

lb. A's note of $ 175 was given Dec. 6, 1798, on which 
was endorsed one year's interest ; what was there due Jan. 
1, 1803? 

Note. Consult ex. 16, Supplement to Subtraction of Com* 
pound Numbers. Ans. $ 207^22. 

11. B's note of $ 56 '75 was given June 6, 1801, on inter- 
est afler 90 days ; what was there due Feb. 9, 1802 ? 

Ans. $5849. 

12. C^snote of $365*37 was given Dec. 3, 1797; June 
7, 1800, he paid $97'16; what was there due Sept 11, 
1800? Ans. $328*32. 

13. Supposing a note of $317*92, dated July 5, 1797, on 
which were endorsed the following payments, viz. Sept 13, 
1799, $208*04; March 10, 1800, $76; what wa<» there 
due Jan. 1, 1801 ? Ans. $83*991. 
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QUESTIONS. 

1. What is interest ? 2. How is it computed ? 3. What 

is understood by rate per cent? 4* — — - by principal? 

6. ■ by amount ? 6. by legal interest ? 7. — - 

by commission? 8. insurance? 9. premium? 

10. policy? 11. stock? 12. What is undei^ 

stood by stock being at par? 13. ———above par? 14* 

p» - 
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--«i— below par ? 15. The rate per cent is a decimal car- 
ried to how maQY places ? 16. What are decimal exptt^ 
sions htoer than hundredths ? 17. How is interest, (w&en 
the time is 1 year,) commission, insurance, or any thing else 
rated at so much per cent without respect to time, found ^ 
18. /^hen the rate is 1 per cent, or less, how may- the ope* 
ration be contracted? 19. How is the interest on jil,at 

6 per oent for any given time, found by inspection ? 20. 
How is interest cast, at 6 per cent., when there are months 
and days in the given time ? 21. When the given time is 
le^ than 6 days, how is tlie interest most readily found ? 
22. If the sum given be in pounds, shillings, &c., how is in- 
terest cast ? 23. When the rate is any other than 6 per 
cent, if there be months and days in the given time, how is 
the interest fo^tind ? 24. What is the rule for casting interest 
on notes, &c. when partial payments have been made, and 
M'hat is the principle on which the rule is founded ? 25. 
Jlow may the principal be found, the time, rate per cenC, 
and amount being given ? 26. What is understood by dis- 
^.inrnt 7 27. by present worth ? 28. How is the prin- 
cipal found, Uie time, rate per cent, and interest being given f 
29. How is the rate per cent of gain or loss found, the 
piices at which goods are bought and sold being given ? 30, 
IIov/ is the rate per cent, found, the principal; interest, and 
time being given ? 31. How is the time found, the princi- 
pal, rato per cent, and interest being given ? 32. What is 

simple interest? 33. compound interest? 34. How 

is compound interest computed ? 

BXERCISES. 

K What is the interest of $273^51 for 1 year lo days, at 

7 percent.? Am, j^ 19*677. 

2. What is the interest of $ 486 for 1 year, 3 months, 19 
4ay8, at 8 per cent ? Ans. $ 50*652. 

3. D's note of $203*17 was given Oct 5, 1808, on inter- 
est after three months; Jan. 5, 1809, he paid $50; what 
fras there due May 2, 1811 ? Aw. $ 174*63. 

4. E's note of $ 870*06 was given Nov, 17, 1800, on in- 
terest after 90 days ; Feb. 11, dSOS, be paid $ 186*06 ; what 
yru there due Dec^ 23, 1807 ? Am. $ 1041*6a 

5. What will be the annual insurance, at f per cent, oa 
a house vakied at $ 1600 ? Am. $10. 
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6. What wUl be the faunirance of a ship and cargo, yahied 

•t $ 5643, at 1^ per cent! ? at f per cent ? — — » at ^ 

per cent ? at ^ per cent ? — — at J per cent ? 

Noie. _ Consult IT 82, ex. 11. 

An&. at f percent $42*392. 

7. A man having compromised with nis creditors at 624 
eents on a dollar, what must he pay on a debt of $ 137*46? 

Ans. $85'9»L 

8. What is the value of $ 800 United States Bank stock, 
•I 112JI- per cent ? Ans. $ 900. 

9* What is the value of $ 560^75 of stock, at 93 per cent ? 

Am. $521*497 

10. What principal at 7 per cent will, in 9 montlis 18 days, 
amount to $ 422^40 ? Ans. $ 400. 

11. What is the present worth of $ 426, payable in 4 
years and 12 days, discounting at the rate of 5 per cent ? 

In large sums, to bring out the cents correctly, it will 
sometimes be. necessary to extend the decimal in the divisor 
to five places. Ans. $ 354*506. 

12. A merchant purchased goods for $250 ready money, 
and sold them again for $ 300, payable in 9 months ; what 
did he gain, discounting at 6 per cent ? Ans. $37*081. 

13. Sold goods for $3120, to be paid, one half in 3 
months, and the other half in 6 months ; what must be dis- 
counted for present payment ? Ans. 68*492. 

14. The interest on a certain note, for 1 year 9 months, 
was $ 49*875 ; what was the principal ? Ans^ $ 475. 

15. What principal, at 5 per cent, in 16 months 24 dav», 
will gain $ 35 ? Ans* $ 500. 

16. If I pay $15*50 interest for the use of $500,0 
months and 9 days, what is the rate per cent ? 

17. If I buy candles at $ *167 per lb., and sell them at 
20 cents, what shall I gain in laying out $ 100 ? 

Ans. $19*76^ 
IS. Bought hats at 4s. apiece, and sold them agajn at 4i. 
9 J. \ what is the profit in laying out 100 £ . ? 

Am, 18 JS. 15a. 

19. Bough^ 37 gallons of brandy, at $ 1*10 per gallon^ 
and sold it for $ 40 ; what was gained or lost per cent ? 

20. At 4 s. 6 d. profit onX £ .,<Iiow much is gained inlaying 
out 100 i6 ., that is, how much per cent ? Am. 22 iS . 10 a. 

21. Bought clo& at $4*48 per yanl ; how must I sell II 
la gain 12 j- per cent ? Am. $S*04. 
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I. Bought a ban^l of powder for 4 iS . ; for how much 
aiist it be sold to lose 10 per cent ? Ans, 3 iS . 12 s. 

2^ Bought cloth at 15 s. per yard, which not provmg so 
goiod as 1 expected, I am content to lose 47j- per cent ; how 
must I'seU it per yard ? Ans. 12 s. 4^ d. 

24. Bought 50 gallons of brandy, at 92 cents per gallon, 
but by accident 10 gallons leaked out ; at what rate must I 
sell the remainder per gallon to gain upon the whole cost at 
the rate of 10 per cent. ? Ans. $ 1^265 per gallon. 

25* A merchant bought 10 tons of iron for $ 950 ; tho 
freight and duties came to $ 145, and his own charges to 
$ 25 ; how must he sell it per lb. to gain 20 per cent by it? 

Ans, 6 cents per lb. 



SQVATzoir or PAiriozaiTs. 

If Od. Equation of payments is the method of finding the 
mean time for the payment of several debts, due at diiTerent 
times. 

1. In how many months will $ 1 gain as much as 5 dol- 
lars will gain in 6 months ? 

2. In how many months will $ 1 gain as much as $ 40 
will gain in 15 months ? Ans. 600. 

3. In how. many months will the use of $ 5 be worth as 
much as the use of $ 1 for 40 months ? 

4. Borrowed of a friend $ 1 for 20 months ; afterwards 
lent my friend $ 4 ; how long ought he to keep it to become 
indemnified for the use of the $ 1 ? 

5. I have three notes against a man ; one of $ 12, due in 
3 months ; one of $ 9, due in 5 months ,- and the other of 
$ 6, due in 10 months ; the man wishes to pay the whole at 
oQce; in what time ought he to pay it? 

$ 12 for 3 months is the same as $ 1 for 36 months, and 
$ 9 for 5 months is the same as $ 1 for 45 months, and 
$ 6 for 10 months is the same as $ 1 for 60 months. 

27 "l41 

He might, therefore, have $ 1 141 months, and he maf 
keep 27 dollars r^ part as long ; that is, -^^ = 5 monttti 
€ 4- dtysy Answer* 
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Hence, To find the mean Hme far teverdl |Nqfiii«s£%— Rulb : 
•-^Multiply each sum by its time of payment, and divide the 
film of the products by the sum of the paymentiynad tb# 
quotient will be the answer. 

Note. This rule is founded on the supposition, that whit 
is gained by keeping a debt a certain time after it is due, is 
the same as what is lost by paying it an equal time before it 
is due ; but, in the first case, the gain is evidently equal to the 
interest on the debt for the given time, while, in the second 
iiase, the loss is only equal to the discount of the debt for that 
time, which is always less than the interest ; therefore, the 
rale is not exactly true. The error, however, is so trifling, 
in most questions that occur in business, as scarce to merit 
notice. 

6. A merchant has owing him $ 300, to be paid as fol- 
lows : $ 50 in 2 months, $ 100 in 5 months, and the rest in 
8 monUis ; and it is agreed to make one payment of the 
whole : in what time ought that payment to be ? 

Am. 6 months. 

7. A owes B $ 136, to be paid in 10 months ; $ 96, to be 
paid in 7 months ; and $ 260, to be paid in 4 months : what 
is the equated time for the payment of the whole ? 

Ans. 6 months, 7 days -f>* 

8. A owes B $ 600, of which $ 200 is to be paid at the 
present time, 200 in 4 months, and 200 in 8 months ; what 
18 the equated time for the payment of the whole ? 

Atis. 4 months. 

9. A owes B $ 300, to be paid as follows : ^ in 3 months, 
^ in 4 months, and the rest in 6 months : what is the equated 
time ? Ans, 4^ months. 
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I. What part of 5 bushels is 12 bushels ? 

Ficding what part one number is of another is the Bam# 
M finding what is called the raiioj or relation of one number 
to another; thus, the question, What part of 5 bushels is 19 
bushels ? is the same as What is the ratio of 5 bushels to 19 
bushels ? The Anwer is -^ = 2f . 

Radoy therefore, maj be defined, the number of times onm 
number b contained in another; or, the number of times on^ 
quantity is contained in another quantity of the same kind* 

4. What part of 8 yards is 13 yards ? or, What is the rati» 
of 8 yards to 13 yards ? 

13 yards is -^ of 8 yards, expressing the divmonfractumalfyi 
If now we perform the divis^ion, we have for the ratio lf> ; 
tfiat is, 13 yards is 1 time 8 yards, and f of another time. 

We have seen, (U I5j sign,) that division may be expressed 
ftaetionaUy. So also the ratio of one number to another, or 
the part one number is <^ another, may be expressed frao» 
tionall^, to do which, make the number which is called tb« 
pari, whether it be the larger or the smaller number, the nu- 
merator of a fraction, under which write the other number for 
a denominator. When the question is. What is the ratio, &c«? 
the number last named is the part ; consequently it must hm 
made the numerator of the fraction, and the number /rsf 
named the denominator. 

5. What part of 12 dollars is 11 dollars ? or, 11 dollars to 
what part of 12 dollars ? 11 is the number which expresses 
the part. To put thi» question in the other form, viz. What 
is the ratio, &c. ? let that number, which expresses the/Mirf^ 
b^ the number la>st named ; thus. What is the ratio of 12 dol* 
lars to 11 dollars? Ans, \^ 

6. What part of 1 iS. is 2 s. 6 d. ? or. What is jbe ratio of 
1 iS. to2s. 6d.? 

I £.:^ 240 pence, and 2 s. 6 d. = 30 pence; heneCi 
1^ = 1^, is the Answer. 

7. Whatpartof 13 s. 6d. \s\£. 10 s. ? or. What is the ni» 
doof 13s.6d. tol iS. 10s.? iliif. ^ 

a What is the ratio of 3 to 5 ? — r— of 6 to 3 ? of 

7to 19? of 19 to7? of 16 to 90? of90lJ> 

15 ? of 84 to 160 ? of 160 to 84 ? — - of 616 te^ 

of 1107 to 616 ? Am. to the kut^ |.l 



1107? 



' v^ 






x 
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FROFORTIOir I 

Oft 

TBB RVUB or TBXHB. 

IT M. 1. If a piece of cloth, 4 yards long, cost 12 doIki% 
what will be the cost of a piece of the saoM cloth 7 yirda 
long? 

Had this piece contained twice the number of yards of the 
Ihrst piece, it is evident the price would have been twice as 
mucn ; had it contained 3 times the number of yards, the 
price would have been 3 times as much ; or had it contained 
<ialy half the number of yards, the price would have been 
only half as much ; that is, the cost of 7 yards wiii be such 
part of 12 dollars as 7 yards is part of 4 yards. 7 yards is 

I of 4 yards ; consequently, the price of 7 yards must be f of 
the price of 4 yax-ds, or ^ of 12 dollars, j^ of 12 dollars, that 
to, 12 X f = V = 21 dollars. Answer. 

% If a horse travel 30 miles in 6 hours, how many milea 
will ho^ travel in 1 1 hours, at that rate ? 

if hours is -^ of 6 hours, that is, 11 hours is 1 time 5 
hours, and f of another time ; consequently, he will travel, io^ 

II hours, 1 time 30 miles, and ^ of another time, that is, the 
catio between the distances will be equal to ^e ratio be* 
tween the times. 

^ of 30 miles, that is, 30 X V = ^i^. = ^^ ^^^^ ^ 
dien, no error has beeif committed, 55 miles must be -V* of 
80 miles. This is actually the case ; for -^ == -V** 

Am, 55 miles. 

Quantities which have the same ratio between them ave 
said to.be proportional. Thus, these four quantities, 

hours, boara. nilei. foilet. 

6, 11, 30, 55, "" 

written in this order, being such, that the second contains 
the first as many times as the fourth contains the third, that 
is, the ratio between the third and fourth being equal to the. 
Nito between the first and second, form what is called a prb^ 
portion. 

It follows, therefore, that propartim i$ a combmation of tw$ 
sfMrf ra^. s Raiio exists between two numbers ; but pr^ 
portion requires at least three. 
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To denote that there is a proportion between the nmnbeit 
9^ 11, 80, and 55| they are written thus :— * 

6 : 11 :: 30 : 65 

which 18 ready 6 is to 11 as 30 is to 55 ; that is, 6 is the 
same part of 11, that 30 is of 55 ; or, 6 is contained in 11 as 
many times as 30 is contained in 55 ; or, lastly, the ratio or 
lelatton of 11 to 6 is the same as that of 55 to 30. 

^ IT 05. The first term of a ratio, or relation, is called the 
/ antecedenij\ and the second the fconaequenij In a proportion 
Ihere are two antecedents, and two consequents, viz. the an^; 
tecedent of the first ratio, and that of the second ; the coik 
sequent of the first ratio, and that of the second. In the 
proportion 6 : 11 : : 30 : 55, the antecedents are 6, 30 ; the 
eocsequents, 11, 55. 

\The consequent, as we have already seen, is taken for the 
numerator, and the antecedent for the denominator of the 
fiaction,^ which expresses the ratio or relation. Thus, the 
first ratio is -^, the second |( = Y^; and ihat these two 
ratios are equal, we know, because the fractions are equaL 

The two fractions -y- and ^ being equal, it follows that, 
by reducing them to a common denominator, the numerator 
of the one will become equal to the numerator of the other, 
and, consequently, that 1 1 jnuUiplied by 30 will give the 
same product as 55 multiplied by 6. This is actually the 
ease; for 11 X 30 = 330, and 55 X 6 = 330. Hence it 
follows,— f if jour numbers be in proportion^ the product of tke 
first and lasty or of the two extremes^ is equal to the product of 
the second and thirdy or of the two means A 

Hence it will be easy, having three terms in a proportion 

g'ven, to find the fourths Take the last example. Know^ 
g that the distances travelled are in proportion to the times 
or hours occupied in travelling, we write the proportion 
thus :— - 

hoon. bofori. xnllet. mUaa. 

6 : 11 : : 30 v 

Now, since the product of the extremes is eqaal to Hie 

product of the means, we multiply together the t^vo means^ 

11 and 30, which makes 330, and, dividing this product by 

the known extreme, 6, we obtain for the result 55, that ii, 

MmUeSp which is the other extremcyor tenn, sought 
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S. At $54 for 9 barrels of floor, how many btireb bm^ 
be purchased for $ 186 ? 

In this question, the unknown quantity is the number of 
barrels bought for $ 186, which ought to contain the 9 ba»> 
rels as many times as $ 186 contains $ M ; we thus get the 
following proportion : 



54 



dollari. 


barrela. bamki 


186 : 


: 9 : 


9 





The product 1674, 

of the t%yo means, di- 

___^ vided by 54, the 

54 ) 1674 ( 31 baneii, ike Anmoer. >^own extreme, gives 

162 ,81 barrels for the 

■■ -■ other extreme, which 

54 is the term sought, 

54 Of Answer, 

Any three terms of a proportion being given, the operation 
by which we find the fourth is called the Rule of Tkree. A 
just solution of the question will sometimes require, that the 
order of the terms of a proportion be changed. This may 
be done, provided the terms be so placed, that the product 
of the extremes shall be equal to that of the means. 

4. If 3 men perform a certain piece of work in 10 days, 
how long will it take 6 men to do the same ? 

The number of days in which 6 men will do the work be- 
ing the term sought, the known term of the same kind, viz, 
10 days, is made the third term. The two remaining tenna 
are 3 men and 6 men, thef ratio of which is f . But the 
siore* men there are employed in thewQrk, the less time wiU 
be required to do it ; consequently, the days will be less In 

* The rale of three has sometimes been divided into iirecl and ittrerM, a db- 
anction which is totally osele&s^ It may not however be amiM to explain, bi this 
|iace, in what this distinction consists. ' 

The Rule of Three Direct is when more requires mort^ or few requires leu, ai 
\Bt this example : — ^If 3 men dig a trftnch 48 feet kmg'in a certain time, how many 
feet will 12 men dig in tlie same time 7 Here it is obvious, that the mort. meii 
tiiere are employea, the more work will be done ; and therefore, ic this icstanoe, 
more requires more. Again :^If 6 men dig 48 feel in a given time, how moco 
will S men dig in the same time ? Here ^ requires leu, for the leu men there 
u« employed, the less work will be done. % 

The Rule of Three hmerte is when more requires leu, or ku requhm nor*, as 




ftrm apiece <ff work in 7 dayft. how long will 3 men be in perfonmii^O)A«uX&fe 
work T Here ku requires eaore ; for the nainflbor sk inBi^,Wii%\£ia«Nii&\w^^EA 
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propottion as the number of men is greater* There is still • 
, proportion in this case, but the order of the terms is im^rted; 
lor the number of men in the second set, being two times 
that in the first, will require only one half the time. The 
first number of days, therefore, ought to contain the second 
as many times as the second number of men contains the 
first. This order of the terms being the reverse of that as- 
signed to them in announcing the question, we say, that the 
number of men is in the incerse ratio of the number of days. 
With a view, therefore, to the just solution of the question, 
we reverse the order of the two first terms, (in doing which 
we invert the ratio,) and, instead of writing the proportion, 
3 men : 6 men, (f,) we write it, 6 men : 3 men, (f,) that is, 

men. men. days. da^. 

6 : 3 : : 10 

Note, /we invert the ratio when we reverse the order 
of the twms in the proportion, because then the antece^ 
dent takes the place of the consequent, and the consequent 
that of the antecedent ; consequently, the terms of the frac- 
tion which express the ratio are inverted ; hence the ratio 
is inverted. >Thus, the ratio expressed by f = 2, being in- 
verted, is 1^ J. 

Having stated the proportion as above, we divide the pro- 
duct of the means, (10 X 3 == 30,) by the known extreme, 
6, which gives^5, that is, 5 days, for the other extreme, or 
term sought Ans, 5 days. 

From the examples and illustrations now given we deduca 
the following general 

RUIiE. 

Of the three given numbers, make that the third term 
which is of the same kind with the answer sought. * Then 
consider, from the nature of the question, wheUier the an- 
swf^r will be greater or less than this term. If the answer is 
to be greater, place the greater of the two remaining num- 
bers for the second term, and the less number for tl>e first 
term ; but if it is to be less, place the less of the two re- 
maining numbers for the second term, and the greater for 
the first ; and, in either case, multiply the second and third 
terms together, and divide the product by the first for the 
•Dswer, which will always be of the same denomination at 
Ibe third term. 
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JVoAb 1. If the first and second terms contain d^/ereni de^ 
nonunationfli^ they must both be reduced to the same de- 
nomination ; and if the third term be a compound number, it 
either must be I'educed to integers of the lowest dtnomkuUioUj 
or the low denominations must be reduced to 2^ fraction of 
^ highest denomination contained in it 

Note 2. The same rule is applicable, whether the gijren 
quantities be integral, fractional, or decimal. ^' 

EXAMPLES FOR PRACTICE. 

5. If 6 horses consume 21 bushels of oats in 3 weeks, 
how many bushels will serve 20 horses the same time ? 

Ans. 70 bushels. 

(^ The above question reversed. If 20 horses consume 7D 
bushels of oats in 3 weeks, how many bushels will serve 
horses the same time ? Ans. 21 bushels. 

7« If 365 men consume 75 barrels of provisions in 9 
months, how much will 500 men consume in the same time? 

Ans. 102ff barrels. 

8. If 500 men consume 102^ barrels of provisionft^-in 9 
months, how much will 365 men consume in the same 
time? . ilfw. 75 barrels. 

9. A goldsmith sold a tankard for 10 jS. 12 s., at the rate 
of 5 s. 4 d. per ounce ; I demand the weight of it. 

Ans. 39 oz. 15 pwt 

10. If the moon move 13® 10' 35" in 1 day, in what time 
does it perform one revolution? Ans. 27 days, 7 h. 43 m. 

11. If a person, whose rent is $ 145, pay $ 12^3 parish 
taxes, how much should a person pay whose rent is $ 378 ? 

Ans. $32*925. 

12. If I buy 7 lbs. of sugar for 75 cents, how many pounds 
can I buy for $ 6 ? Ans. 56 lbs. 

13. If 2 lbs. of sugar cost 25 cents, what will 100 lbs. of 
eofiee cost, if S lbs. of sugar are worth 5 lbs. of coflfee ? 

Ans. $20. 

14. If I give $6 for the use of $100 for 12 months, 
what must I give for the use of $ 357^82 the same time ? 

Ans. $21^469. 

16. There is a cistern which has 4 pi^ea\ ^^ ^^\. -^w^ 
unit in 20 minatcBy the second iu 20 iaViiM\.e<&^^^ *Qcc&\ ''^w 
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40 minulM^ and the fourth in 80 minutes ; in what time will 
all four, ruiuuDg together, fill it ? 

A + A + A + A = J# cistern in 1 minute. 

Ans. 5 j^ minutes. 

16« If a family of 10 persons spend 3 bushels of malt in 
a month, how many bushels will serve them when there are 
SO in the family ? Am, 9 bushela 

Note* The rule of proportion, although of frequent use, 
is not of indispensable necessity ; for all questions under il 
may h^ solved on general principles, without the formality 
of a propor]iion ; that is, by analysis, as already shown, IT 65, 
ex. 1. Thus, in the above example, — If 10 persons spend 
3 bushels, 1 person, in the same time, would spend -^ o(B 
bushels, diat is, -^ of a bushel ; and 30 persons would spend 
30 times as much, that is, f^ = 9 bushels, as before. 

17. If a staff, 5 ft 8 in. in length, cast a shadow of 6 feet, 
how high is that steeple whose shadow measures 153 feet? 

Ans. 144^ feet 

18. The same by analysis. If 6 R* shadow require a staff 
of 5 ft. 8 in. = 68 in., 1 ft. shadow will require a staff of 
i of 68 in. or ^ in. ; then, 153 ft. shadow will require 153 
times as much ; that is, ^^ X 153 = JJt^ = 1734 in. zar 
144J- ft., as before. 

19. li 3 £. sterling be equal to 4 iS» Massachusetts, how 
much Massachusetts is equal to 1000 £ . sterling ? 

Ans^ 1333 iS. 6 s. Sd 

20. If 1333 iS . 6 s, 8 d. Massachusetts, be equal to 1000 iS . 
sterling, how much sterling is equal to 4 iS • Massachusetts ? 

Ans.3£. 

21. If 1000 £ . sterling be equal to 1333 £ . 6 s. 8 d. Mas- 
sachusetts, how much Massachusetts is equal to 3 ^ . ster* 
ling? ^ Am.4£. 

i2. If 3 iS. -sterling be equal to 4 £. Massachusetts, how 
much sterling is equal to 1333 iS. 6 s. 8 d. Massachusetts f 

4ns. 1000 iB. 

23. Suppose 2000 soldiers had been supplied with bread 

sufficient to last them 12 weeks, allowing each man 14 

ounces a day; but, on examination, they find 105 barrels, 

containing 200 lbs. each, wholly spoiled ; what must the al* 

lownnce be to each man, that the remainder may last them 

Ae Mm^ lime ? A.vwft« vi ^x« %. da7(^ 
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S4. Suppose 2000 soldiers were put to an aUowance ni 
12 oz. of bread per day for 12 weeks, naving a seTenUi part <|f 
their bread spoiled ; what was the whole weight of their 
bread, good and bad, and how much was spoiled ? 

. 5 The whole weight, 147000 Iba. 
^^^- i Spoiled, - - 21000 Iba. 

25. ■ 2000 soldiers, having lost 105 barrels of bread, 
weighing 200 lbs. each, were obliged to subsist on J 2 oz. a 
day for 12 weeks ; had none been lost, they might have had 
14 oz. a day ; what was the whole weight, including what 
was lost, and how much had they to subsist on ? 

. ( Whole weight, 147000 Iba. 
^"*' ( Left, to subsist on, 128000 Iba. 

26. 2000 soldiers, after losing one seventh part of 

their bread, had each 12 oz. a day for 12 weeks ; what waa 
the whole weight of their bread, including that lost, and how 
much might they have had per day, each man, if none had 
been lost ? C Whole weight, 147000 lbs. 

Ans. < Loss, - - 21000 lbs. 

( 14 oz. per day, had none been lost 

27. There was a certain building raised in 8 months by 
120 workmen; but, the same being demolished, it is required 
to be built in 2 months ; I demand how many men must 
>be employed about it • Ans. 480 meo. 

28. There is a cistern having a pipe which will empty it 
in 10 hours ; how many pipes of the same capacity will 
empty it in 24 minutes ? Am. 25 pipes. 

29. A garrfson of 1200 men has provisions for 9 monthsi 
at the rate of 14 oz. per day ; how long will the provisions 
laiift, at the same allowance, i^the garrison be reinforced by 
400 men ? Ans. 6^ months. 

30. If a piece of land, 40 rods in length and 4 in breadth, 
majfLe an acre, how wiue must it be when it is but 25 rods 
long ? Ans. 6f rods. 

31. If a man perform a journey in 15 days when the days 
are 12 hours long, in how many will he do it when the days 
are but tO hours long ? Ans. 18 days. 

32. If a field will feed 6 cows 91 days, how long wflQ^ it 
feed 21 cows? Ans. 26 days. 

33. Lent a friend 292 dollars for 6 months ; some time 
after, he lent me 806 dollars; how long may I keep it to 
balaaoe the favour ? Am* 2 mQ>XL\ba C^ ^ ^as^ 
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84. If SO men csn perforin n piece of work in 11 days, 
bow many men will accomplish anotker piece of work, 4 
daaei as big, in a fifth part of the time ? Ana. 600 men. 

S5. If -fl lb. of sugar cost -^ of a shilling, what will ff 
of « lb. cost ? Ans. 4 d. 3f 0^ ^ 

Note* See IT 65, ^x. 1, where the above question is 
solved by analysis. The eleven following are the next suc-^- 
ceeding examples in the same IT. 

36. If 7 lbs. of sugar cost J of a dollar, what cost 12 lbs. f 

Ana. $ 1^ 
87. If 6^ yds. of cloth cost $3, what cost 9^ yds. ? 

Ans. $4^269. 
8Si If 2 oz. of silver cost $2^24, what costs f oz. ? 

Ans. $0'84« 

30* If f oz. cost $iii what costs 1 oz. ? Ans. $ 1^283. 

40* If ^ lb. less by | lb. cost 13^ d., what cost 14 lbs. 

less by i of 2 lbs. ? ' Ans. 4 £. 9 ». B^d* 

41. If f yd. cost $ ly what will 40^ yds. cost ? 

Ans. $59^062. 

42. If -^ of a ship cost $ 251, what is -^ of her worth ? 

Ans. $53*786. 
43* At 3f £ . per cwt., what will 9f lbs. cost ? 
* Ans. 6 8. 3-j^ d. 

44. A merchant, owning ^ of a vessel, sold f of his share 
for $ 957 ; what was llie vessel worth ? 4««- $ 1794*375; 

45. If t yd. cost | £ ., what will ^ of an ell English cost? 

Ans. 17 8, 1 d. 2f qi 

46* A mercliRjit bought a number of bales of velvet, each 
oqntainlng 129^f yds., at the rate of $ 7 for 5 yds., and sold 
tbem out at the rate of $ 1 1 for 7 yds., and gained *$ 200 
by the bargain ; how many bales were there ? Ans. 9 bales:. 

47. At |> 33 for 6 barrels of flour, what must be paid for 
173 bairelfi ? Ans. $ 979; 

4B. Jit $ 2'25 for 3*17 cwt. of hay, how much is that per 
Ion? ^ ^iw. $14*196. 

49* If 2*5 lbs. of tobacco cost 75 cents, how much will 
165 lbs. cost ? Ans. $ 5*55. 

50. What is the value of *15 of a hogshead of lime, at 
$ 2*39 per hbd. ? Ans. $ 0*3585* 

51. If *15 of a hhd. of lime cost $ 0*3585, what is it per 
hhd.^ • Ana. $2*d9. 
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COMPOUND PROPORTION. 

IT 96. It frequently happens, that [the relation of the 

3ttantity required, to the given quantity of the same kind, 
epends upon several circumstances combined together; il 
is then called Compound Proportion^ or Double Rule of TTtree*' 

1. If a man travel 273 miles in 13 days, travelling only 
7 hours in a day, how many miles will he travd in 12 days, 
if he travel 10 hours in a day ? 

This question may foe solved several ways. First, by anafy^ 
di: — 

If we knew how many miles the man travelled in 1 houv, 
it is plain, we m7ght take this number 10 times, which would 
be the number of miles he would travel in 10 hours, or in 1 
of these long days, and this again, taken 12 times, would bo 
the number of miles he would *travel in 12 days, travelling 
10 hours ecLch day. 

If he travel 273 miles in 13 days, he will travel -^ of 273 
miles ; that is, ^^ miles in 1 day of 7 hours ; and -f of ^ff^ 
miles is ^^ "miles, the distance he travels in 1 hour : then, 
10 times ^|3^ i= ^J-f^ miles, the distance he travels in 10 
hours; and 12 times ^j-ja = SLy^n =^ 360 miles, the dis- 
tance he travels inJ2 days, travelling 10 hours each day. 

Ans, 360 miles. 

But the object is to show how the question may be solved 
by proportion : — 

First ; it is to be regarded, that the number of miles tra- 
velled over depends upon two circumstances^ viz. the num- 
ber of days the man travels, and the number of hoars he 
travels each day. 

We will not at first consider this latter circumstance, but 
Suppose the number of hours to be the same in each case : 
tlie question then will be, — If a man travel 273 tnUes in IS 
daysy how many miles will lie travel in 12 days? This will 
furnish the following proportion : — 

13 days : 12 days : : 273 miles : miles 

which gives for the fourth term, or answer, 252 miles. 

Now, taking into consideration the other circumstance, or 
that of the hours, we must say, — If a man, tTa»AVav^'l\vcj«% 
dajf/or a certain manber of days^ trarcls Vi.^% miXea^ \v«» S*" 
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wSU he travel m the name timej if he traoel 10 hounin adofl 
This will I^ad to the following proportion : — 

7 hours : 10 hours : : 252 miles : miles. 

This gives for the fourth term, or answer, 360 milesw 

We see, then, that 273 miles has to Uie foui^ term, or 
answer, the same proportion that 13 days has to 12 days, 
and (hat 7 hours has to 10 hours. Stating this in the form 
of a proportion, we have 

13 days : 12 days ? . . 073 miles • mHes 

7 hours : 10 hours \ " "^^^ ^^^ «^«» 

l^y which it appears, that 273 is to be multiplied by both 12 
and 10 ; that is, j273 is to be multiplied by the product of 
12 X 10, and divided by the product of 13 X 7, which, be- 
ing do{Le, gives 360 miles for the fourth term, or answer, as 
before. 

In the same manner, any question relating to compound 
proportion, however complicated, may be stated and solved. 

2. If 248 men, in 5 days, of 1 1 hours each, can dig a trench 
230 yards long, 3 wide, and 2 deep, in how many days, of 
hours each, will 24 men dig a trench 420 yards long, 5 wide, 
and 3 deep ? 

Here the number of days, in which the proposed work can 
be done, depends on five circumstances^ viz. the number of 
men employed, the number of hours they work each day, 
the length, breadth, and depth of the trench. We will con- 
sider the qnestion in relation to each of these circumstances, 
in the order in which they have been named: — 

1st The number of men employed. Were all the circum- 
stances in the two cases alike, except the number of men and 
the number of days, the question would consist only in findU 
ing in how many days ^4 men would perform the work which 
248 men had done in 5 days ; we should then have 

24 men : 248 men : : 5 days : ....... days. 

2d. Hows in a day. But the first labourers worked 11 
hours in a day, whereas the others worked only 9 ; less hours 
will require more days, which will give 

9 hours : 11 hours : : 5 days : - days. 

Af» Length of the cUtckes. TVia ^\V:^\L«k \k%\xk% qC ubai^imI 
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length, u many more days will be neceflMiy a« the tceoad 

if longer than the first; hence we shall have 

230 length : 420 length : : 6 days : ....... days. 

4th. Widths. Taking into consideration the widths^ whieh 
are different^ we have 

3 wide : 5 wide : : 5 days : days.' 

5th. Depths. Lastly, the depths being different, we have 

2 deep : 3 deep : : 5 days : days. 

It would seem, therefore, that 5 days has to the fourth 
tenn, or answer, the same proportion 

tS^at 24 men has to 248 men, whose ratio is ^f^ 
that 9 hours has to 11 hours, the ratio of which k 2J^ 

that 230 length has to 420 length, j^, 

that 3 width has to 5 width, J, 

tiAt 2 depth has to 3 deptli, }; 

all which stated in form of a proportion, we have 



Men, ^ 24 : 248 ^ 

Hours, 9 : 11 

Length, 230 : 420 

Width, 3 : 6 

Depth, 2 : 3 



oonmoa torai* 

5 days : days» 
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t48 X IT X~420 X ^^< e,iiniitiplietrtjy-die third tenfi, 
5 days, and this product divided by the continued pro^ 
duct of the first terms, 24 X 9 X 230 X 3 X 2, gives 
fiSSj^y^^j days for the fourth term, or answer. 288^^ 

But the first and second terms are the fractions ^f^y -^ 
JfJ, ^ and J, which express the ratios of the men,* and of 
ttxe hours, of the lengths, widths and depths of the two 
ditches. Hence it follows, that the ratio of the number of 
days given to the number of days sought, is equal to the pro- 
duct of all the ratios, which result from a comparison of the 
terms relating to each circumstance of the question. 

The product of all the ratios is found by multiplying to» 

t48X llX 4S0 

gether the fractions which express them, thus, g^ x 9 x^ 

XfiX5 17186400 j^u- i- ^ 1 7186400 ^^ . ., ^ 

RTX1 = "^(»0'> ^^ ^^ fracUon, -j^oq-j represents the 
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ratio of die quantity required to the given quantity of the samo 
kind. A ratio resulting in this manner, from the multiplier* 
tiott of several ratios, is called a compomd ratio. 

^ ^L From the examples and illustrations now given we da- 

*'* 'duce the following general 

RULE 

for solving questions, in compound proportion, or double 
rule of three, viz. — Make that number which is of the 
same kind with the reqiaired answer, the third term ; csid, 
of the remaining nuQibers, take away two that are of the 
Mfiie kind, and arrange them according to the directions 
riven in simple proportion ; then, any other two of the same 
Kind, and so on till all are used. 

Lastly, multiply the third term by the continued product 
of the second terms, and divide the result by the continued 
product of the first terms, and the quotient will be the fourth 
tenn, or answer required. 

EXAMPLES FOR PRACTICE. 

1. If 6 men build a wall 20 ft. long, 6 ft. high, and 4 fi 
thick, IB 16 dft3r8, in what time will 24 men bdid one 200 
ft long, 8 it high, and 6 ft thick ? ., Ans, 80 days. 

3. If the freight of 9 hbds. of sugar^ each weighing 12 
ewt, 20 leagues, cost 16 £ ., what must be paid for the 
ffeif^t of 50 tierces, each weighing 2^ ewt, 100 leagues ? 

-^■. Ana. 92 iB- H »> lOf d. 

3. If 56 lbs. of bread be sufficient for 7 men 14 daySj how 
much bread will serve 21 men 3 days ? Am. 36 Iba. 

The ^ame by analysis. If 7 men consume 56 lbs. of bread, 
I man, in the same time, would consume ^ of 56 lbs. = 
^ lbs. ;- and if he consume -^ lbs. in 14 days, he would 
consume -jJ^ of J^ = ^| lb. in 1 day. 21 men would con- 
sume 21 times so much as 1 roan; that is, 21 times ^ = 
-41^ lbs. in 1 day, and in 3 days they would consume 3 
times as much ; that is, ^ff^ =r: 36 lbs., as before. 

iliM. 36 Ibe. 

Note. Having wrought the follovnng examples by the 
rule of proportion, let the pupil be required to do the same 
^ by analysisi 

4. If 4 reapers ireceive $11^04 for 3 days' work, how 
many men may be hired 16 days for $ 103^04 ? 

Ans. 7 men. 
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& If 7 oz. 5 pwt of bread be bought for 4f d. when com 
Is 4 8. 2d. per boshel, what weight of it may be bought for 
1 1. 2 d. when the price pef bushel is 5 s. 6 d. ? 

A^. I lb. 4 oz. 3|J^ pwta. 

0. If $ 100 gain $ 6 in 1 year, what will $ 400 gain in 
9 months ? 

Noie. This and the three following examples reciprocally 
prove each other. 

7. If $ 100 gain $6 in 1 year, in what time will $400 
gain, $ IS? 

8. If $ 400 gain $ 18 in 9 months, what is the rate per 
cent, per annum ? 

9. What principal, at 6 per cent per. ann., will gain $ IS 
in 9 months ? 

10. A usurer put out $75 at interest, and, at the end of 8 
months, received, for princi'pal and interest, $ 79 ; I demand 
at what rate per cent, he received interest. 

Ans. 8 per cent 

11. If 3 men receive 8^ £. for 19^ days' work, how 
much must 20 men. receive for 100^ days' ? 

Ans, 305iS. Os. 8d. 
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QUESTIONS. 

1. What is proportion? 2.. How many numbers are-re-*^ 
quired to form a ratio ? 3. How many to form a proporidon ? 

4. What is the first term of a ratio called ? 6. the second 

term? 6. Which is taken for the numerator, and which for 

the denominator of the fraction expressing the ratio ? 7. 

flo\7 may it be known when four numbers are in proportion ? 

^ Having three terms in a proport'jn given, how may the 

fourth term be found ? 9. What is the operation, by which 

*^G fourth term is found, called ? 10. How does a ratio be- 

^xiae inverted ? 11. What is the rule in proportion ? 12, 

^ 'Vvhat denomination will the fourth term, or answer, be 

^^Hd? 13. If the first and second terms contain differeni 

^^xxominations, what is to be done ?^4. What is compound 

ion, or double rule of three ? 15» Rule ? 
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BX£RCISES. 

1. If I buy 76 yds. of cloth for $ 113^7, what does h 
ao6t per ell English ? Asu. $1'86L' 

2. Bought 4 pieces of Holland, each containing 24 elk 
English, K»r $ 96 ; how much was that per yard ? 

Ans. $0*80. 

8. A garrison had provision for 8 months, at the rate of 

15 ounces to each person per day ; how much must be al 

lowed per day, in order that the provision may last 9| 

montlft ? Am. 12<ff oak 

4. How much land, at $ 2'50 per acre, must be given in 
exchange for 360 acres, at $ 3^75 per acre ? 

Ans. 540 acres. 

5. Borrowed 185 quarters of com when, the price was 
198.; how much must I pay when the price is 17 s. 4 d. ? 

Ans. 202^. 

6. A person, owning f of a cool mine, sells |- of his share 
fbr 171 iS. ; what is the whole mine worth ? Ans. 3S0iS. 

7. If f of a gallon cost f of a dollar, what costs f of a 
tun? Ans. $140. 

8. At 1^ iS . per cwt, what cost 3^ lbs. ? Ans. lOf d« 

9. If 4^- cwt. can be carried 36 miles for 35 shillings, how ^ 
many pounds can be carried 20 miles for the same money ? 

Ans. 907i lbs. 

10. If the sun appears to move from east to west 360 de- 
fines in 24 hours, how much is that in each hour ? in 

each minute ? in each second ? 

Ans. to last^ lb" of a deg. 

11. If a family of 9 persons spend $ 450 in 5 months, how 
much would be sufficient to maintain them 8 months if 5 
persons more were added to the family? Ans. $ 1120. 

Note, Exercises 14th, 15th, 16th, 17th, 18th, 19th, and 
20th, '^ Supplement to FractwnSy^^ afford additional examples 
in single and double proportion, should more examples be 
thought necessary. 



If M* 1. Two a^ own a ticket | the first owns ^ and 
the second owns ^ of ^, the ticket draws a prize of 40 dot 
Ian; what is each man^s sbocre o? lihe laow^'^"^ 
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5. Two men purchase a ticket for 4 doUars, of which one 
pays 1 dollar, and the other 3 dollars; the ticket draws 40 
dollars ; what is each man's share of the money ? 

3. A and B bought a quantity [of cotton ; A ]*aid 100 
dollars, and B 200 dollars; they sold it so as to gain 80 
dollars ; what were their respective shares of the gain ? 

The process of ascertaining the respective gains or losses 
of individuals, engaged in joint trade, is called the Ride of 
Fellowship. 

The money, or value of the articles employed in trade, is 
called the Capital^ or Stock ; the gain or loss to be shared is 
called the Dioidetid. * 

It is plain, that each uum^s gain 'or loss ought to have the 
same relation to the whole gain or loss, as bis share of the 
stock does to the whole stock. 

Hence we have this Rule : — ^As the whole stock : to each 
man's share of the stock : : the whole gain or loss : his share 
of the gain or loss. 

4. Two persons have a joint stock in trade ; A put in 
$250, and B $350; they gain $400; what is each man's 
•hare of the profit? 

OPERATION. 
A's stock, $250 ^ Then, 

B's stock, $350 f 600 : 250 : : 400 : 166*666f dolls. A's gain. 
Whole stock, $600 ) GOO : 350 : : 400 : 233*333^ dolls. B's gain. 

The pupil will perceive, that the process may be contract- 
ed by cutting off an equal number of ciphers from the first 
and second^ or first and third terms ; thus, 6 : 250 : : 4 : 
166<666f, &c. 

It is obvious, the correctness of the work may be ascer- 
tained by finding whether the sums of the shares of the gains 
are equal to the whole gain ; thus, $ 166«666 J + $ 233*3334 
=: $ 400, whole gain. 

6. A, B and C trade in company ; A's capital was $ 176, 
B's $200, andC's $500; by misfortune they lose $250; 
what loss must each sustain ? ($ 50', A's loss. 

An8.<$ 57'142f, B's loss. 
( $142*857f,C'slo8S. 
0. Divide $600 among 3 persons, so that their shares 
•my be to each other as 1, 2, 3, j«j|ectivdy. 

^ AmW^^t $200, and $800^ 

R 
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7. Two merchants, A and B, loaded a ship with 500 
khds. of rum ; A loaded 350 hhds., and B the rest ; in a 
storm, the seamen were obliged to throw overboard 100 
hhds. ; how much must each sustain of the loss ? 

Ana. A 70, and B 30 hhds. 

8. A and B companied ; A put in $ 45, and took out ^ 
of the gain ; how much did B put in ? Ans. $ 30. 

Note. They took out in the same proportion as they put 
in ; if 3 fifths of the stock is $ 45, how much is 2 fifths 
of it? 

9. A and B companied, and trade with a joint capital of 
$ 400 ; A receives, f^r his share of the gain, ^ as much as B ; 
what was the stock of each ? 

. < $ 133^333^, A's stock. 
^"*' I $ 266*666|, B's stock. 

10. A bankrupt is indebted to A $ 780, to B $ 460, and 
to C $ 760 ; his estate is worth only $ 600 ; how must it 
be divided ? 

Note. The question evidently involves the principles of 
fellowship, and may be wrought by it 

Ans. A $ 234, B $ 138, and C $ 228. 

11. A and B venture equaJ stocks in trade, and clear 
$ 164 ; by agreement, A was to have 6 per cent of the 
profits, because he managed the concerns ; B was to have 
out 2 per cent ; what was each one's gain ? and how much 
did A receive for his trouble ? 

Ans. A's gain was $117442^, and B's $46,857|, and 
A-'received $ 70*285^ for his trouble. 
.^.^i^*^ 12. A cotton factory, valued at $ 12000, is divided into 
100 shares ; if the profits amount to 15 per cent yearly, what 

will be the profit accruing to 1 share ? to 2 shares ? 

to 5 shares ? to 25 shares ? 

Ans. to the last. $ 450. 

13. In the above-mentioned factory, repairs are to be made 
which will cost $ 340 • what will be the tax, on each share, 

necessary to raise the sum ? on 2 shares ? on 3 

ghares ? on 10 shares ? Ans. to the lastj $ 34. 

14. If a town raise a tax of $ 1850, and the whole town 
be valued at $ 37000, what will that be on $ 1 ? What 
vriU be thd tax of a man whose property is va^ed at $ 1780 ^ 

Ans. $ ^05 on a dollar, and $ 89 on $ 1780. 



^* 
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IT M. In assessing taxes, it is necessary to have an in- 
ventory of the property, both real and personal, of the whole 
town, and also of tiie whole number of polls ; and, as the polls 
are rated at so much each, we must nrst take out from the 
whole tax what the polls amount to, and the remainder is to 
be assessed on the property. We may then find the tax upon 
1 dollar, and make a table containing the taxes on 1, 2, 3, 
&c., to 10 dollars ; then on 20, 30, &c., to 100 dollars ; and 
then on lOa, 200, &c., to 1000 dollars. Then, knowing the 
inventory of any individual, it is easy to fin^l the tax upon his 
property. 

15. A certain town, valued at $ 64530, raises a tax of 
$2259^90; there are 540 polls, which «re taxed $'60 

each ; what is the tax on a dollar, and what will be A'stax, 

whose real estate is valued at $ 1340, his personal property 

at $ 874, and wly) pays for 2 polls ? 
' 540 X ^0 = $324, amount of the poll taxes, and 

(2259^90 — $324 = 1935^90, to be assessed on property. 

$64530 : $1935^90 : : $1 : '03; or, i|||^= '03, tax on $1. 

TABLE. 



dollfl. dollk 

Tax on 1 is '03 
2 .. '06 


Tax 


iloUi. dollfl. 

on 10 is '30 


dolls. doll*. 

Tax on 100 is 3' 
200 ,. 6' 


3 .. «09 


30 .. '90 


,... 300 .. 9' 


,.... 4 .. ti2 


40 .. 1'20 


400 .. 12' 


5 .. '15 


50 .. 1'50 


600 .. 16' 


6 .. '18 


60 .. 1'80 


600 .. 18' 


T.. '21 


70 .. 2'10 


700 .. 21' 


8 .. '24 


SO .. 9<40 


800 .. 24' 


9 .. '27 




.«^ 90 .. 2'70 


900 .. 27' 




1000 .. 30' 



Now, to find A's tax, his real estate being $ 1340, 1 find^ 
by the table, that 

The tax on - - - $1000 - - is - - $30' 

The tax on - - - 300 9' 

The tax on --- 40 1'20 

Tax on his real estate $ 40'20 

In like manner I find the tax on his personal > 26'22 
property to be -------- J 

2 polb at '60 each, are 1'20 

Asnounf^ $67'62 
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16. What will B's t&x amount to, whose inventoiy i» 874 
dollars, reo/. and 210 dollars personal property, and who pays 
for 3 polls? Ans. |( 34^32. 

17. What will he the tax of a man, paying for 1 poll, 

whose property is valued at $ 3482 ? — — at $ 768 ? 

at $ 940 ? at $ 4657 ? Ans. to the last^ $ 140^31. 

18. Two men paid 10 dollars for the use of a pasture 1 
month ; A kept in 24 cows, and B 16 cows ; how much 
should each pay ? 

19. Two men hired a pasture for $ 10 ; A put in 8 cows 
3 months, and B put in 4 cows 4 months ; how much should 
each pay ? 

IT 100. The pasturage of 8 cows for 3 months is the 
same as of 24 cows for 1 month, and the pasturage of 4 cows 
for 4 months is the same as of 16 cows for 1 month. The 
shares of A and B, therefore, are 24 to 16, as in the former 
question. Hence, when time is regarded in fellowship, — 
Multiply each one^s stock by the time he continues it in tradcy 
and itse the product for his share. This is called Double Fel^ 
lowship, Ans. A 6 dollars, and B 4 dollars. 

20. A and B enter into partnership ; A puts in $ 100 
6 months, and then puts in $ 50 more ; B puts in $ 200 4 
months, and then takes out $ 80 ; at the close of the year, 
they find that they have gained $ 95 ; what is the pront of 
each ? A S $ 43'71 1, A's share. 

"*"** I $51'288, B's share. 

21. A, with a capital of $500, hegan trade Jan. 1, 1826, 
and, meeting with success, took in B as a' partner, with a 
capital of $600, on the first of March following; four 
months ailer, they admit C as a partner, who brought $ 800 
atock ; at the close of the year, they find the gain to h% 
$ 700 ; how must it be divided among the partners ? 

C $ 250, A's share. 
Ans. < $ 250, B's share. 

. ( $200, C's share. 

» ■ 

qV£STIONS. 

1. What is fellowship ? 2. What is the rule for op^erat* 
me? 3. When time is regarded in fellowship, what is it 
eaued ? 4. What is the method of operating in double 
fHUwship? 6. How are taxes assessed? 6. How it 
hUowship prored ? 
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ALUtQATTOK. 

IT 1M» Alligation is the method of mixing two or more 
simples, of different qualities, so that the composition may be 
of a mean, or middle quality. 

When the quantities and prices of the simples are giveDy 
to find the mean price of the mixture, compounded of them, 
the process is called Alligation Medial. 

1. A farmer mixed together 4 bushels of wheat, worth 
. 150 cents per bushel, 3 bushels of rye, worth 70 cents per 

bushel, and 2 bushels of corn, worth 5p cents per bushel ; 
what is a bushel of the mixture worth ? 

It is plain, that the cost of the whole j divided by the imoh- 
ber of bushelsy wiU give the price of one bushel. 

4 bushels, at 150 cents, cost 600 cents. 

3 at 70 210 

2 at 50 100 ^^ =z ion ciB. Am. 

9 bushels cost 910 cents. 

2. A grocer mixed 5 lbs. of sugar, worth 10 cents per Ibu, 
8 lbs. worth 12 cents, 20 lbs. worth 14 cents ; what is a 
pound of the mixture, worth ? Ans. 12-{f. 

3. A goldsmith melted together 3 ounces of gold 20 
carats fine, and 5 ounces 22 carats fine ; ^vhat is the fine- 
ness of the mixture ? Ans. 21^. 

4. A grocer puts 6 gallonS of water into a cask containing 
40 gallons of rum, worth 42 cents per gallon ; what is a gal- 
lon of the mixture worth ? Ans. 36^ cents* 

5. On a certain day the mercury was observed to stand in 
the thermometer as follows : 5 hours of the day, it stood at 
64 degrees ; 4 hours, at 70 degrees ; 2 hours, at 75 degrees, 
and 3 hours, at 73 degrees : what was th^ mean temperature 
for that day ? 

ft is plain this question does not differ, in the mode of its 
operation, from the former. Ans. 69^^ degrees* 

IT 102. When the mean price or rate, and the prices or 
rates of the several simples are given, to find the proportian» 
fx quanHHes of each simple, the process is called .AUigaHon 
Ahemaie: alligation alternate is, thereforei the reverse of ^ 
alligatioQ medial, and may be proved by U. 
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1. A man has oats worth 40 cents per Dushel, Which he 
wishes to mix with com worth 50 cents per hushel, so that 
the mixture may he worth 42 cents per b^^shel ; what pro* 
portions, or quantities of each, must he take ^^ 

Had the price of the mixture required exceeded the price 
of the oats, hy jtisi as much as it fell short of the price of 
the com, it is plain, he must have taken equal quantities of 
oats and corn ; had the price of the mixture exceeded the 
price of the oats By only ^ as much as it fell short of 
the price of the com, the compound would have required 2 
times as much oats as com ; and in all cases, the less the 
difference between the price of the mixture and that of one 
of the simples, the greater must be the quantity of thort sim- 
plcj in proportion to the other ; that is, the quantities of the 
simples must be inversely as the differences of their prices 
from the price of the mixture ; therefore, if these differen- 
ces be mutually exchanged^ they will, directly^ express the 
rdative quantities of each simple necessary to form the com- 
pound required. In the above example, the price of the 
mixture is 42 cents, and the price of the oats is 40 cents ; 
consequently, the difference of their prices is 2 cents : the 
price of the com is 50 cents, which differs from the price 
of the mixture by 8 cents. Therefore, by exchanging these 
differences, we have 8 bushels of oats to 2 bushels of corny 
for the proportion required. 

Ans, 8 bushels of oats to 2 bushels of com^ or in that 
proportion. 

The correctness of this result may now be ascertained by 
the last rule ; thus, the cost of 8 bushels of oats, at 40 cents, 
is 320 cents; and 2 bushels of com, at 50 cents, is 100 
cents ; then, 320 -f- 100 rz 420, and 420, divided by the num- 
ber of bushels, (8 -|- 2,) = 10, gives 42 cents for the price of 
the mixture. 

2. A merchant has several kinds of tea ; some at 8 flhil- 
lings, some at 9 shillings, some at 11 shillings, and some 
at 12 shillings per pound ; what proportions of each must 
he mix, that he may sell Uie compound at 10 shillings per 

• pound ? 

, Here we have 4 simples ; but it is plain, that what has 
iHSt been proved of two will apply to any number of pairSy 
if in each pair the price of one simple is greater^ and that of 
the other lesSy than the price of the mixture required* 
Hence we have this 
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The mean rate and the several prices being reduced la 
the same denomination, — connect with a conHaued Hm each 
price thai %8 less than the mean rate toUh one or more thai 
is GREATER, and each price greater than the mean rate 
with one or more that is less. 

Write the difference between the mean ratCj or price^ and 
the price of each simple opposite the price with which it is 
connected; (thus the difference of the two prices in each 
pair will be mutually exchanged ;) then the sum of the differ- 
ences^ standing against any priccj wiU express the relatitIC 
quANTiTt to be taken of that price. 

.By attentively considering the rule, the pupil will per* 
ceive, that there may be as many different ways of mixing 
the simples, and consequently as many different answers, as 
there are different ways of linking the several prices. 

We will now apply the rule to solve the last question : — 

OPERATIONS. 
lbs. 
Ss. 1—2^ Or, 



(l2* 1—2) 




—2+1=3 

-l+2=3n~*- 
2 =2. 



Here we set down the prices of the simples, one directly 
under another, in order, from least to greatest, as this is 
most convenient, and write the mean rate, (10 s.) at the 
left hand. In the first way of linking, we find, that we 
may take in the proportion of 2 pounds of the teas at 8 
and 12 s. to 1 pound at 9 and lis. Iii the second way, 
we find for the answer, 3 pounds at 8 and 1 1 s. to 1 pound 
at 9 and 12 s. 

3. What proportions of sugar, at 8 cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cents 
per pound ? 

Ans. In the proportion of 2 lbs. at 8 and 10 cents to 6 
lbs. at 14 cents. 

Note. As these quantities only express the proportiotis of 
each kind, it is plain, that a compound of the same mem 
price will be formed bv taking 3 times, 4 times, one half, or , 
any proportion, of each quantity. Hence, 

When the quantity of one simple is ^ven^ «&sx ^^^^nl%, 
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die pmpar i wmd qaantitiefl, by the above role, we may nj. 
Am ike PROPORTIONAL quantity : is to ike given quantii^: : 
•0 it emch of ike other proportional qumiUiee : to ike RBr 
QUIRED qeanUiiee of each, 

4. If a man wishes to mix 1 gallon of brandy' worth 
16 s. with rum at 9 s. per gallon, so that the mixtare 
may be worth 11 s. per gallon, how much rum must be 
use? 

Taking the differences as above, we find the proportiom 
to be 2 of brandy to 5 of rum ; consequently, 1 gallon of 
brandy will require 2 j- gallons of rum. Ans. 2 j- gcllons. 

5. A grocer has sugars worth 7 cents, 9 cents, and 12 
cents per pound, which hz would mix so as to form a com- 
poond worth 10 cents per pound ; livhat must be the pro* 
portions of each kind ? 

^ Ans. 2 lbs. of the first and second to 4 lbs. of the third kind. 

6. If he use 1 lb. of the first kind, how much must he take 

of the others ? —if 4 lbs., what? if 6 lbs., what ? — 

if 10 lbs., what? if 20 lbs., what? 

Ans, to the last^ 20 lbs. of the second, and 40 of the third. 

7. A merchant has spices at 16 d. 20 d. and 32 d. per 
pound; he would mix 5 pounds of the first sort with the 
others, so as to form a compound worth 24 d. per pound ; 
how much of each sort must he use ? 

Ans, 5 lbs. of the second, and 7^ lbs. of the third. 

8. How many gallons of water, of no value, must be 
mixed with 60 ^lons of rum, worth 80 cents per gallon, to 
reduce its value to 70 cents per gallon ? Ans. 8f gallons. 

9. A man would mix 4 bushels of wheat, at $ 1^50 
per bushel, rye at $146, com at $^75, and barley 
at $ ^50, so as to sell the mixture at $ '84 per bushel ; 
how much of^ each may he use ? 

10. A goldsmith would mix gold 17 carats fine with 
some 19, 21, and 24 carats fine, so that the compound may 
be 22 carats fine ; what proportions of each must he use ? 

Ans, 2 of the 3 first sorts to 9 of the last. 

11. If he use 1 oz. of the first kind, how much must 
he use of the others? What would be the quantity of the 
oompound ? Ans. to lasty 7^ ounces. 

12. If he would have the whole compound consist of 15 

«E., how much must he use of each kind ? if of 30 

es., how much of each kind ? if of 37^ oz., how much ? 

Ans. to the lastj 5 oz. of the 3 first, and 22 j^ oz. of the last 
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Hence, when the quantity of the compound is given, we 
may say, As the sum of the proportional quamtitieij found 
hy the above rule, is to the quantity required, so is each 
PROPORTIONAL quantity j found by the rukj to the required 
quantity of each. 

13. A man would mist 100 pounds of sugar, some at 8 
cents, some at JO cents, and some at 14 cents per pound, so 
that the compound may be worth 12 cents per pound ; how 
much of each kind must he use ? 

We find the proportions to be, 2, 2, and 6. Then, 2+2 
-^ 6 = 10, and C 2 : 20 lbs. at Sets. ^ 

10 : 100 : : < 2 : 20 lbs. at lOcts. > Ans. 

(6 : 60 lbs. at 14ets. ) 

14. How many gallons of water, of no value, must be 
mixed with brandy at $ 1'20 per gsillon, so as to fill a ves- 
sel of 75 gallon<j, which may be worth 92 cents per gallon ? 

Ans, 17^ gallons of water to 57 j- gallons of brandy* 

15. A grocer has currants at 4 d., 6 d., 9d. and lid. per 
lb. ; and he would make a mixture of 240 bis., so that the 
mixture may be sold at 8 d. per lb. ; how many pounds of 
each sort may he take ? 

Ans. 72, 24, 48, and 96 lbs., or 48, 48, 72, 72, && 

Note. This question may have five different answers. 

QUESTIONS. 

1. Wh?t is alligation ? 2. medial ? 3. the 

rule for operating? 4. What is alligation alternate? 5. 
When the price of the mixture, and the price of the several 
simples, are given, how do you find the proportional quantir- 
ties of each simple ? 6. When the quantity of one simple is 
givec, how do you find the others ? 7. When the quantity 
of the whole compound is given, how do you find the quan* 
tity of each simple ? 
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If 1113 • Duodecimals are fractions of a foot The word 
ii derived from the Latin word duodecimo which signifies 
koelve. A foot, instead of being divided decimaUi^ vdAa l«it 
L Miuil parts, is divided duodecimaUy into tweloe ^o^^^^sNa^ 
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eaUed tncftes, or primesj marked thus, ('). Again, each of 
these parts is conceived to be divided into twelve other equal 
parts, called seconds^ (''}. In like manner, each second k 
oonceived to be divided into twelve equal parts, called thkdBj 
('"); each third ipto titelve equal parts, called fourtka^ 
("") ; and so on to any extent. 
In this w^y of dividing a foot, it is obvious, that 

I' inchy or primey 18 ------ -j^y of a foot 

1" second is ^ of -j^j-, - - - z= ^ir ^ * ^*^^^ 
1'" third is iV ®^ tV <>^ A) " " = ttW ^^ * ^^^^ 
V" fourth is ^ of 1^ of 1^2^ of 1^, = aTjfg^ of a foot 

V"" fifthisy^of tVo^tV^^tVo^ A? = ^nVar of afoot, &c 

Duodecimals are added and subtracted in the same man- 
ner as compound numbers, 12 of a less denomination making 
I of a greater^ as in the following 

TABLE. 

12"" fourths make 1'" third, 
12'" thirds - - - 1" second, 
12" seconds - - 1' inch or prime, 
12' inches, or primes, 1 foot. 

Note. The marks, ', ", "', "", &c., which distinguish (bt 
different parts, are called the indices of the parts or denomi-* 
nations. 



MULTIPLICATION OF DUODECIMALS. 

Duodecimals are chiefly used in measuring surfaces and 
mjUds. 

1. How many square feet in aboard 16 feet 7 inches long^ 
and 1 foot 3 inches wide ? 
Note. Length X breadth = superficial contents, (IT 26.) 

OPERATION. 7 inches, or primes, = -^ of a 

Length, 16 T ^^^*' ^^^ 3j^^^,^« = 1^ f ^ £r*' 

Bread/h. 13' consequently, the product of T X 

jsreaaifiy i a 3' = ^^ of a foot, that is, 21" 

4 1' 9" = 1' and 9" ; wherefore, we set 

16 T down the 9", and reserve the 1* 

^ iq jje carried forward to its proper 

Am. 20 & 9" place. To multiply 16 feet by 8*. 



I 
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ii to take ^ of J^ == 41 , that i8, 48' ; and the r wUdi we 
reserved makes 49', = 4 feet 1' ; we therefore set dowm 
the 1', and carry forward the 4 feet to its proper place. 
Then, mnltiplying the multiplicand hy the 1 foot in the m«i* 
tiplier, and adding the two products together, we obtain the 
Answerj 20 feet, 8', and 9''. 

The only difficulty that can arise in the multiplication of 
duodecimals is, in finding of what denomination is the pro- 
duct of any two denominations. This may be ascertained as 
above, and in all cases it will be found to hold true, that the 
prodtKt of any two denominations toiU always be of the denomy- 
fuUum denoted by the sum of their indices. Thus, in the 
above example, the sum of the indices of 7' X 3' is " ; con- 
sequently, the product is 21'' ; and thus primes multiplied 
by primes will produce seconds ; primes multiplied by seconds 
produce thirds ; fourths multiplied hy fifths produce ninths^ &c. 

It is generally most convenient, in practice, to multiply the 
multiplicand first by the feet of the multiplier, then by the 
inches, &c., thus : — 

16 ft. X 1 ft. = 16 ft., and 7' X 
1 ft. = 7'. Then, 16 ft- X 3' = 48' 
= 4 ft., and 7' X 3' = 21" = 1' 9". 
Th6 two products, added together, give 
for the Answer^ 20 ft 8' 9", as before. 



ft. 

16 7' 
1 3' 



16 
4 



7' 
1' 



9" 



20 8' 



ill 



2. How many solid feet in a block 15 ft. 8' long, 1 ft. 6^ 
wide, and 1 ft. 4' thick ? 



OPERATION. 
ft- 
Lengthy 15 8' 

Breadth, I 5' 



15 8 
6 6 



22 2 
Thkknessj 1 4 



22 

7 



2 

4 



[ft 



The length multiplied by the 
breadth, and that product by the 
thickness, gives ttxe solid con^ 
tents J (^ 36.) 



/;1i 



I// 



4" 
9" 



4 



ttt 



29 7' 1" 4 



/// 
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Fromdiese examples wq derive ' the foUo wing Rule: — 
Write down the denominations as compound uumbers, and 
in multiplying lemember, that the product of any two de- 
nominations will always be of that denomination denoted by 
the ium of their indices. 

EXAMPLES FOR PRACTICE. 

3. How many square feet in a stock of 15 boards, 12 ft 
8^ in length, and 13' wide ? Ans. 205 ft 10', 

4. What is the product of 371 ft. 2' 6" multiplied by 
181 ft 1' 9" ? Ans. 67242 ft. 10' 1" 4'" 6"". 

Note. Painting, plastering, paving, and some other kinds 
of work, are doue by the square yard. If the contents in 
square feet be divided by 9, the quotient, it is evident, will 
be square yards. 

5. A man painted the walls of a room 8 ft 2' in height, 
and 72 ft. 4' in compass ; ' (that is, the measure of all its 
sides ;) how rasiny square yards did he paint ? 

Ans. 65 yds. 6 ft. 8' 8''. 

6. There is a room plastered, the compass of which is 
47 ft. 3', and the height 7 ft. 6' ; what are the contents ? 

Ans. 39 yds. 3 ft. 4' 6". 

7. How many cord feet of wood in a load 8 feet long, 4 
feet wide, and^ feet 6 inches high ? 

Note. It will be recollected, that 16 solid feet make a 
cord foot. ' Ans, 7 cord feet 

8. In a pile of wood 176 ft in length, 3 ft. 9^ wide, and 
4 ft. 3' high, how many cords ? 

Ans. 21 cords, and 7^*^ cord feet over. 

9. How many feet of cord wood in a load 7 feet long, 3 
feet wide, and 3 feet 4 inches high ? and what will it come 
to at $ ^40 per cord foot ? 

Ans. 4| cord feet, and it will come to $ 1*75. 
. 10. How much wood in a load 10 ft in length, 3 ft. 9' in 
width, and 4 ft. 8' in height ? and what will it cost at $ 1*92 
per cord ? 

Ans. I cord and 2|f cord feet, and it will come to 
$ 2*62f 

* IT 104. Remark. By some surveyors of wood, dimen- 
•lons are taken in feet and decimals of a foot. For this pnp* 
posCf make a rule or scale 4 feet long, and divide it into feet^ 
tod each foot into ten e(\u«\ ^^^ita. On one end of the ndc, 



\ 
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hr 1 foot, let each of these -parts be divided into 10 other 
equal parts. The former division will be lOths, and the la^ 
ter lOOths of a foot Such a rule will be found verj coin 
yenient for surve jors of wood and of lumber, for painters, 
foiners, &c. ; for the dimensions taken by it being in feet and 
decimals of a foot, the casts will be no other than so voMUf 
operations in decimal fractions. 9 i 

11. How many square feet in a hearth stone, which, by a 
rule, as above described, measures 4^5 feet in length, and 
2^ feet Ml width ? and what will be its cost, at 75 cents per 
square foot ? Ans. Wl feet; and it will cost $ 8^775. 

12. How many cords in a load of wood 7^5 feet in length, 
9^ feet in width, and 4^8 feet in height ? Ans. 1 cord,l^fL 

13. How many cord feet in a load of wood 10 feet long, 
8^4 feet wide, and 3'5 feet high ? ^ Am. 7^. 

qUESTI0^9. 

1. What are duodecimals? 2. From what is the word 
derived? 3. Into how many parts is a foot usually divided, 
and what are the parts called ? 4. What are the other dor 
nominati<ms ? 5. What is understood by the ifidiceg of the 
denominations ? 6. In what are duodecimals chiefly used ? 
7. How are the contents of a surface boundedHby straight lines 
found ? 8. How are the contents of a solid found ? 9. How 
is it known of what denomination is the product of any two 
denominations ? 10. How may a scale or rule be formed 
(br taking dimensions in feet and decimal parts of a foot ? 



ZNVOEUTZOir. 

IT 106. Involution, or the raising of powers, is the mid- 
tiplying atiy given number into itself continually a certain 
number of timejif^ The products thus produced «re caRed 
the powers of the given numbei/ The number itself is cUled 
the first power, or root^ \i( the first power be multiplied by 
itsei^j the product is called tlie second power or 9qiiare';^M 
the square be multiplied by tlie first power, the product^ is 
called the third power, or cnbef&jo. ; thus, 

5 is the root, or 1st power, of 5. 
5X5= 25 is the 2d power, or square, of 5, =5' 
5X5X5=125 is the 3d power, or cube^ oC 5, :=3b^* 
5X5X5X5=625 iij the 4th power, or \)icY^%dT^\fc,Ql^n '=-'^^ 

S 



soft imroLUTioir. IF 105. 

mie number denoting the power is called the hdex^ or 
^xwneutjf thus, 5* denotes that 5 is raised or involved to 
tile 4th power/ 

1. What is the square, or 2d power, of 7 ? Ans. 49. 

S. What is the square of 30 ? Ans. 900. 

3. What is the square of 4000 ? Am. 16000000. 

, 4. What is the cube, or 3d power, of 4 ? Ans. 64. 

5. What is the cube of 800 ? Ans. 512000000. 

6. What is Ae 4th power of 60 ? Ans. 12960000. 

7. What is the square of 1 ? of 2 ? of 3 ? 

,of 4 ? Ajis. 1, 4, 9, and 16. 

8. What is. tbe cube of 1 ? of 2 ? of 3 ? 

of 4? Ans. 1, 8, 27, and 64. 



9. What is the square of J ? of t ? of f ? 

Ans. f , j^, and ^. 

10. IVhat is the cube of §? of ^ ? of f ? 

■^««- in-y T¥)5r> and iH- 

11. What is the square of ^ ? the 6th power of J? 

Am. j^, and ^ 

12. What is the square of 1^5 ? the cube ? 

Ans. 2*25, and 3'375, 

13. What is the 6th power of 1*2 ? Ans. 2*985984. 

14. Involve 2 J to the 4th power. 

Note. A mixed number, like the above, may be reduced 
to an improper fraction before involving : thus, 2^ = {- ^ or 
it may be reduced to a decimal ; thus, 2 j- =: 2*25. 

Ans. ^^ = 25ifJ. 

15. What is the square of 4 J ? Ans. J^f-i = 23|f. 

16. What is the value of 7*, that is, the 4th power of 7 ? 

Ans 2401 

17. How much is 93 ? 6» ? 10* ? 

Ans. 729, 7776, 10000 

18. How much is 2^ ? 3^ ? 4^ ? S^ ? 

66 ? — - 103 ? Ans. to lasty 100000000. 

The powers of the nine digits, from the first power to the 
lyih, may be seen in the following 

STABLE. 
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mroiuTzoir. 

IT IM. 'Evolution, or the extracHng of roots, is the me- 
thod of finding the root of any power or numbey 
I The Tooij as we have seen, is that number, which, by a 
continual multiplication into itself, produces the given power/ 
The §quare root is a number which, being squared, will pro- 
duce the given number; and the cube, or third root, is a num- 
ber which, being cubed or involved to the 3d power, will 
produce the given number : thus, the square root of 144 is 
12, because 12^ = 144 ; and the cuhe root of 343 is 7, be- 
cause 7», that is, 7 X 7 X 7, = 343 j and so of other iium- 

. v^adthough there is no number which will not produce a 
pciftet power by involution, yet there are many numbers of 
which precise roots can never be obtained. But, by the 
help of dedmalsj we can approximate, or approacli, towards 
the root to any assigned degree of exactne^fl^/Numbem, 
whose precise roots cannot be .obtained, are called surd 
numbers/ ^nd those, whose roots can be exactly obtained, arc 
called rational numbei;^ 

The ^uare root is indicated by this character \/ placed 
before the number ; this other roots by the same character, 
with the index of the root placed over it. Thus, the sc^uare 
root of 16 is expressed v 16 ; and the cube root of 27 is 

expressed 4^27; and the 5th root of 7776, v^TrrcT 

When the power is expressed by several numbers, with 
the sign -f- or — between them, a line, or vincjdum, is dra"\vn 
from the top of the sign over all the parts of it ; thus, the 

square root of 21 — 5 is \/ 21 — 5, &c. 



BZTRACTZOIT OF TKB SQUAZUB 

ROOT. 

IT 109^. To extract the square root of any number is to 
find a number, which, being multiplied into itself, shall pro- 
duce the given number^ 

1. Supposing a man has 625 yards of carpeting, a yard 
widCi wbat is Uie length of one side of ^ ^o^vc^ x^^^ssl^*^"^ 



asm 
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OPERATIOPC. 

625(2 
4 



jfloor of which the carpetiDg will cover ? that is, what is (me 
side of a square, which contains 625 square yards ? 

We have seen, (If 35,) that the contents of a square sur* 
face is foqnd by multiplying the len^h of one side into i^ 
self, that is, by raising it to tbe second power ; and hence, 
having the contents (625) given, we must extract its sq^eam 
root to find one side of the room. 

This we must do by a sort of trial : and, 
1st We will endeavour^o ascertain how many figures 
t!:ere will be in the rootJ This we can easily do, oy point- 
ing off the number, from units, into periods cf two figures 
•aeh; for the square of any root always contains just itoice as 
many, or one figure less than twice as n^any figures, as are 
in tbe root ; of which truth the pupil may easily satiny him^- 
self by trifli. Pointing off the number, we find, that the 

root will consist of two figures, 
a ten and a unit. 

2d. We will now seek for 
the first figure, that is, for 
the tens of the root, and it is 
plain, that we must extract it 
from the left hand period 6, 
(hundreds.) The greatest 
square in 6 (hundreds) w.e 
find, by trial, to be 4, (hun- 
dreds,) the root of which is 2, 
(tens, = 20;) therefore, we 
set 2 (tens) iii the root The 
rooty it will be recollected, is 
one side of a square. Let us, 
then, form a square, (A, Fig^ 
I.) each side of which shall be 
supposed 2 ten?, = 20 yards, 
expressed by the root now 
obtained. 
The contents of this square arc 20 X 20 = 400 yards, now 
di^osed of, and which, consequent!}', are to be deducted from 
the whole number of yards, (625,) leaving 225 yards. This 
deduction is most readily performed by subtracting the square 
number 4, (hundreds,) or the square of 2, (the figure in the 
root already found,) from the period 6, (hundreds,) and bring* 
ing down the next period by the side of the remainder^ 
l&aking 225| as before. 
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Zd./the square A is now to be enlarged by the additioa 
of the 225 remaining yards ; and, in order that the figura 
may retain its square /orm, it is evident, the addition must 
be made on two sides. Now, if the 225 yards be divided by 
the length of the two sides, (20 -f- 20 z=: 40,) the quotient 
will be the breadth of this new addition of 225 yards to the 
sides c d and 6 c of the square A. 

But our root already found, == 2 tens, is the length of one 
side of the figure A ; we therefore take dovhle this root, = 4 
tens, for a divisoiy 



aSERATIGN^-CONTINUED. 
625(25 



45)225 
225 



Pig. II. 



aOyda. 



5 yds. 



« 

s 



90 

B ± 

ICO 



400 



e. 



5 
S5 



t. 

? 



/The divisor, 4, (tens,) 
is in reality 40, and we 
are to seek how many 
times 40 is contained ii^ 
225, or, which is the 
same thing, we may 
seek how many times 
4 (tens) is contained in 
22, (tens,) rejecting the 
right hand figure of the 
dividend, because we 
have rejected the cipher 
in the divisor/ We find 
our quotient, that is, the 
breadth of the addition, 
to be 5 yards ; but, if 
we look at Fig, II., we 
shall perceive that this 
addition of 5 yards to the 
two sides does not com- 
plete the square; for 
there is stUl wanting, in 
the corner D, a small 
square, each side of 
which is equal to this last quotient, 5 ; we must, therefore, 
iidd this quotient, 5, to the divisor, 40, that is, place it at the 
right hand of the 4, (tens,) making it 45; and then thewhol* 
divisor, 45, multiplied by the quotient, .5, will give the con- 
tents of the whole addition around the sides of the figure A, 
which, in this case, being 225 yards, the same as our^ divi- 
dend, we have no remainder, and the work is done^ Con- 
•equendy. Fig. II. represents the floor of «l «q^i^^\q^ts^*^ 
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yards on a side, which 625 square yards of carpeting wilt 
ejuicUy cover. 

/The proof may be seen by adding together the seYienil 
parts of the figure, thus :-— 

The square A contains 400 yards. 

The figure B 100 /Or we may prove it 

C 100 by involution, thus : — 

D 26 25 X 25 = 626, as be- 

iVoo/,"625 .^^^^i 

Prom this example and iUustroHan we derioe the following 

general 

RULB 

FOE THE SXTaACTIOar OF TH^ SqUARE ROOT. 

I. Point off the given number into periods of two figures 
each, by putting a dot over the units, another over the hun- 
dreds, and so on. These dots show the number of figures 
of which the root will consist 

II. Find the greatest square number in the left hand pe- 
riod, and write its root as a quotient in division. Subtract 
the square number from the left hand period, and to the re- 
mainder bring down the next period for a dividend. 

III. Double the root already found for a divisor ; seek how 
many times the divisor is contained in the dividend, except- 
ing the right hand figure, and place the result in the root, 
and also at the right hand of the divisor ; multiply the di- 
visor, thus augmented, by the last figure of the root, and 
subtract the product from the dividend ; to the remainder 
bring down the next period for a new dividend. 

I V. Double the root already found for a new divisor, and 
continue the operation as before, until all the periods are 
brought down. 

Nate 1. If we double the right hand figure of the la9i 
divisor, we shall have the. double of the root. 

Note 2./^As the value of figures, whether integers or 
decimals, is determined by their distance from the place 
of units, so we must always begin at unit's place to point off 
atie given number, and, if it be a mixed number, we must 
point it off both ways from units, and if there be a deficiency 
m any period of decimals, it may be supplied by a cipher. 
ft is plt^Uy the root must always consist of so many iiktc^wa 
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■ad d^cimftls as there are periods beloog^ng !• eadi Im itm 
given numbe^ 

/^SXAJUPI^ES FOB PBACTICBi. 

2. What is the square root of 10342656 ? 

OPERATION. 

• • • • 

10342656 ( 3216, An$^ 
9 



62 ) 134 
124 



641 ) 1026 
641 



6426 ) 38556 
38556 



8. What is the square root of 43264 ? 

OPERATION. 
• « • 

43264 ( 208, Ant^ 
4 



408 ) 3264 
3264 



4. What is the square root of .998001 ? Asts. 999 

5* What is the square root of 234^09 ? Am, 15^3. 

6. What is the square root of 964'5192360241 ? 

Ans. 31<0567L 

7. What is the square root of '001296 ? Ans. <036. 

8. What is the square root of '2916 ? Ans, '54. 

9. What is the square root of 36372961 ? Ans, 6031. 

10. What is the square root of 164 ? Ans. 12'8 -{-. 

IT 108. ftu this last example, as there was a remainder, 
after bringing down all the figures, we continued the opera- 
tion to decimals, by annexing two ciphers for a new period, 
•ud thus we may continue the operation to any assigned de- 

grce of exactness j' but the pupil will readily perceive, that 
e can never, in this manner, obtain the precise toot'^5yt ^&ifc 
hst figure jn each dwidend will alwa-yu \i^ ^ <a^^x^^«cA.*^ 



sit aUPPUSIIXHT TO TUK flqUABX BOOT. IT 106. 

last figure in each dxcmr is the same as the last qao^ieid 
Jigure ; but no one of the nine di^ts, multiplied into itsell^ 
produces a number ending with a cipher ; therefore, wha^ 
erer be the quotient figure, there will still be a remainder 

!!• What is the square root of 3 ? Ans. 1^73 -f-. 

12. What is the square root of 10 ? Ans. 346 +• 

13. What is the square root of 184^2 ? Am. 13<57 +. 

14. What is the square root of | ? 

Note, We have seen, (IT 105, ex. 9,) that fractions arc 
mpiored by squaring both the numerator and the denomina* 
tor. Hence it follows, that^the square root of a fraction is 
found by extracting the root of the numerator and of the de- 
Dominatorj The root of 4 is 2, and the root of 9 is 3. 

Ans. f • 

15. What is the square root of ^? Ans* {^ 

16. What is the square xoot of ^^ ? , Am. «^. 

17. What is the square root of ^f^ ? Am. <^ = f • 

18. What is the square root of 20^ ? Am. 4^ 

When the ntmerator and denominator are not exact 
wquareSj the fraction may be reduced to a decimal, and the 
(Approximate root found, as directed above. 

19. What is the square root of f = *75 ? Am. *866 +. 

20. Wha:t is the square root of f^ ? Am. ^912 +. 



TO TBS SQVABZS BOOT. 

QUESTIONS. 

1. What is involution? 2. What is understood by a 

power ? 3. the first, the second, the third, the fourth 

power ? 4. What is the index, or exponent ? 5. How do 
you involve a number to any required power -l^f 6. What is 
evolution ? 7. What is a root? 8. Can the precise root of all 

numbers be found ?^ * 9. What is a surd number ? 10. a 

rational ? 11. What is it to extract the square root of any 
number ? 12. Why is the given sum pointed into periods of 
two figures each ? 13. Why do we double the root for a 
divisor ? 14. Why do we, in dividing, reject the right hand 
fisrure of the dividend ? 15. Why do we place the quotient 
"^ to the right hand of the dWUor ? 16« How may we 
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prove the work ? 17. Why do we point off mixed xmmben 
both ways from units? 18. When there is a remainder, 
how may we continue the operation ? 19. Why can we 
never obtain the precise root of surd numbers ? 20. How 
do we extract the square root of vulgar fractions? 



EXERCISES* 

1. A general has 4096 men ; how many must he place in 
rank and fiie to form them into a square ? An$. 64. 

2. If a square field contains 2025 square rods, how many 
rods do^ It measure on each side ? Ana. 45 rods. 

^.~^ow many trees in each row of a square orchard con- 
t«ning 5625 trees ? Ans. 75. 

4. There is a circle, whose areOj or superficial contents, 
is 5184 feet ; what will be the length of the side of a square 
of equal aiea ? \/5184 z= 72 feet, Aru^ 

5. A has two fields, one containing 40 acres, and the other 
containing 50 acres, for which B offers him a square field 
containing the same number cf acres as both of these ; how 
many rods must each side of this field measure ? 

— -■ Ans. 120 rods. 

6. If a certain square field measure 20 rods on each side, 
ho^ much will the side of a square field measure, contain- 
ing 4 times as much ? \/20 X 20 X 4 z= 40 rods, An$. 

7. If the side of a square be 5 feet, what \\dll be the side 

of one 4 times as large ? 9 times as large ? 16 

times as large ? — — 25 times as large ? 36 times a^ 

large ? Answers, 10 ft ; 15 ft. ; 20 ft. ; 25 ft. ; and 30 ft. 

8. It is required to lay out 288 rods of land in the form of 
a parallelogram, which shall be twice as many rods in length 
as it is in width. 

Note. If tlie field be divided in the middle, it will fom^ 
two equal squares. 

Ans. 24 rods long, and 12 rods wide. 

9. I would set out, at equal distances, 784 apple trees, so 
that my orchard may be 4 times as long §s it is broad ; how 
many rows of trees must I have, and how many trees in 
each row ? Afts. 14 rows, and 56 trees in each row. 

10. There is an oblong piece of land, cout&ining 192 square 
rods, of which the width is f as much as the length ; re^ 
quired its dimensions. Asm^ \& V^ V^ 
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11* There is a circle, whose diameter is 4 inches; whatb 
the diameter of a circle 9 times as^large ? 

Noie» The areas or contents of circles are in proportion 
to the iquarea of their thcmetersj or of their circwnferenees. 
Therefore, to find the diameter required^ sqiuirc the gwen 
diameter, multiply the square by the given ratio, -and the 
•quare root of the product will be the diameter required* 

\/4 X 4 X 9 = 12 inches. Am. 

12. There are two circular ponds in a gentleman's pleasure 
around ; the diameter of the let;s is 100 feet, and the greater 
IS 3 times as large ; what is its diameter ? Ans, 173'24- feet. 

13. If the diameter of a circle be 12 inches, what is the 
diameter 6f one ^ as large ? Am. 6 inches. 

IT X09* 14. A carpenter has a large wooden square ; on* 

Eart of it lA 4 feet long, and fhe other part 3 feet long ; what 
\ the length of a pole, which will just reach from one end to 
the other ? 

A Note, A figure of 3 

sides is called a triangle^ 

^ and, if one of the comers 

1 be a squme comer j or rigJu 

e anglcj liko the Angle at B 

§ in the annexed figure, it is 

** called a ri^t-angled irian^ 

gle, of which the square 

B^ii! B of the longest side, A C, 

(called the hypotenuse,) 
is equal to the stm of the squares of the other two sides, A B 

andBC. 

4« = 16, and 3^ = 9 ; then, ^9 + 16 = 6 feet, An». 

16. If, from the corner of a square room, 6 feet be mea^ 

sured off one way, and 8 feet the other way, along the sides 

of the room, what will be the length of a pole reaching from 

point to-point ? .Am. 10 feet. 

16. A wall is 32 feet high, and a ditch before it is 24 feet 
wide ; what is the length of a ladder that will^each from the 
top of the wall to the opposite side of the ditch ^ 

Am. 40 feet 

17. If the ladder be 40 feet, and the wall 32 feet, what is 
Ihe width of the dkch ? Am. 24 feeU 

18. The ladder and ditch given, required the wall. 

Ans^ 32 feet 

•V 
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19* The digtance between the lower ends of two eqiMl 
mftcrs is 32 feet, and the height of the ridge, above the beam 
on which they stand, is 12 ftet; required the length of each 
rafter. An$, 20 feet 

20. There is a building 30 feet in length and 22 feet in 
width, and the eaves project beyond the wall 1 foot on every 
side ; the roof terminates in a point at the centre of the 
building, and is there supported by a post, tbe top of which 
is 10 feet above the beams on which the rafters rest ; what 
is the distance from the foot of the post to the corners of the 
eaves ? and what is the length of a rafter reaching to the 

middle •( one side ? « a rafter reaching to the middle of 

one end 1 and a rafter reaching to the comers of the eaves ? 

Answers^ in order ^ 20 ft. ; 15^62 + ft* » 18^86 -f ft. ; and 
22'36 + ft 

21. There is a field 800 rods long and 600 rods wide; 
what is the distance between two opposite comers ? i 

Ans. 1000 rods. 

22. There is a square field containing 90 acres ; how 
many rods in length is each side of the field ? and how many 
rods apart are the opposite corners ? 

Answers^ 120 rods; and 169*7 -j-rods. 

23. There is a square field contaiiiing 10 acres ; what dis- 
tance b the centre from each corner ? An$. 28^28 -|* rods. 



EZTHACTZOSV OF TBZS OVBII 

ROOT. 

If no. A solid body, having six equal sides^ and each of 
the sides an exact square^ is a cube, and , the measure in 
length of one of its sides is the root of that cube ; for the 
lengthy breadth and thickness of such a body are aU alike ; con- 
sequently, the length of one side, raised to the 3d power, • 
gives the solid contents. (See IT 36.) 

Hence it follows, that extracting tne tube root of any num- 
ber of Jeet is findhi-g the length of one side of a cubic b'^- 
dy, of which the whole contents will be equal to the given 
number of feet. ^ \ 

1. What are the solid contents of a cubic block, of which 
each side measures 2 feet ? Ans. 23 = 2X2X2 = 8 feet 

2. How many solid feet in a cubic block, measwm^^SRsX 
0a each side P Ans. ^^ =. ViS^ ^^"^^ 
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S. How loMnj feet b length ia each aiaeof ■ cu bic block, 
eontainiDg 125 solid feet } Aiu. {/13& = 6 feet 

jVote. The root m&j be found by trial. 

4. What ii the side c£ a cubic block, containing 64 solid 

feet ? 27 solid feet ? 216 solid feet ? 512 solid 

feet? Aiuwm, 4ft.; Sit; 6ft-, and 8 ft. 

5. Supposing a man baa 13824 feet of timber, ita Heporate 
blocks of 1 cubic foot each ; he wishee to pile them up in 
• cubic piie; what will be the length of each side of such 
a pile } 

) It is evident, the answer is found by extracting the cube 
root of 13824 ; but this number is so large, that wcftaiinot 
£0 easily find the root by trial as in the former examples ; — 
We will endeavour, however, to do it by a sort of trial; and, 
j let. We will try to ascertain the number of figures, of 
.which the root will consist This we may do by pointiDg 
- the number offinto periods offeree figures each (1Tl07,ex. I.) 
Pointing ofT, we see, the 
root will consist of two figures, 
a ten and a tmil. Let us, then, 
seek for the first figure, or 
tens of the root, which must 
be extracted from the left 
hand period, 13, (thousands.) 
The greatest cube in 13 
(thousands) we find by trial, 
or by the table of poioert, to be 
8, (thousands,) the root of 
which is 2, (ti;ng;) therefore, 
we place 2 (fens) in the root. 
The root, it will be recollect- 
ed, is one side of a cube. Let 
UB, then, form a cube, (Fig. I.) 
each side of which shall be 
10 supposed 20 feet, expressed 

4(ID by the root now obtained. 

' , ^,. The contents of this cuhe ar« 

i BOOO/«f, Conto*. 20x20x20 = 8000solidfeet, 

i>%hich are now disposed of, nnd which, consequently, ore to 
'%e deducted from the whole number of feet, 13834. SOOO 
taken &om 13S24 leave 5824 ftet This deduction is most 
readily performed by Kubtracting the cubic uumber, EL or 
*i9 cab* of 2, (the figure oE the toot «\t«L^&^ ItwtA^ itioft 



OPERATION. 
13824(2 
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lfa« period'18, (dwus&nda,) snd bringing down dw Bcxt p^ 
riod hy the bide of the remainder, nuking 5834, u be£m, 
Sd. The cubic pile A D is now to be enltrgM bj the «^ 
dition of S824 solid feet, and, in order to pfesenre ue cnbi* 
form of the pile, the tddition must be made on one half of 
its sides, that is, on 3 sides, s, (, and c. Notr, if the 6^4 
■olid feet be divided by the square contents of these 3 equal 
■ides, that is, by 3 times, (20 X 20 = 400) = 1200, the qno- 
tieut will be the thickness of the aidition made to each of 
the sides a, b, c. But the root, 2, (tens,) already found, is 
the length of one of these sides ; we therefore square the 
root, 2^( tens,) =20 X 20=;400, forlhesgciareoimlmlfofMw 
side, and multiply the product by 3, the number of ndes, 
400 X 3 = 1200 ; or, which is the same in effect, and qiore 
convenient in practicej.we may ^aare the 2, (tens^) and mnk- 
liply the product by 300^ thus, 2 X 2 =± 4, and 4 X 300 = 1200, 
for the divisor, as before.' 

The divisOT, 1300, is con> 

OPEKATION— CONTINUED, tained in the dividend 4 times ; 

consequently, 4 feef is the 

13824(24 Root, thickness of the addition made 

Q to each of the three sides, a, 

ZKjrffsr, 1200)5834 Dwidrnd. b, c, and 4 X 1200 = 4800, ia 

4800 ' ^^ ^^^^ ^^^^ contained in 

9Q0 these additions; bnt^ if we 

gf look at Fig. II., we shall pei> 

_. ceive, that this addition to the 

fl S sides does not complete the 

0000 cube ; for there are deficiencies 

in the 3 comers n, n, n. Now 

— .. the length of each of these 

' deficienciu is &e same as die 

gn Imgth of each tide, that is, 3 

^^f^ ' -ns) = 20, and their tndA 

M^ .'M ^ thictneis are each equal to 

j'^ jH ! Uat quotient figure, (4); 

T ijH ■■r contents, therefore, Or 

'^ ^nl ; number of feet reqwrnl to 

' iH these deficienciea, will be 

3 md by multiplying the sfuarc 

^ the last quotient figure, jf4") 

- 16, by thelengttiofawdie 

^ defideacw6^'i!(i»!i.W,\sj%'^3»i* 
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the length of each side, which is expressed bf the former 
quotient figure, 2, (tens.) 3 times 2 (tens) sre 6 (tens) t= 
BO; or, whnt is me same in effect, end more conveiuent in 
practice, we msiy muUipIr the quotient figure, 2, (tens,) by 
30, thus, 3 X 30 = 60, ssbefoie ; then, 60 X 16 = 960, con- 
tents of the thrt.c deficiencies », n, tt. 

Looking at Fig. III., we 
Fig. IU. perceive there is still a de- 

an . . ficiency in the corner whers 

the last blocl^B meet This 
deficiency is a cnbe, each 
side of which is equ^ to the 
last quotient figure, 4. The 
cnbe of 4, therefore, (4X4 
X 4 — 64,) will be the soUd 
contents of this comer, which 
ia Fig. IV. is seen filled. 

Now, the sum of these ser- 
eral additions, viz. 4800 + 
960 + 64 = 6824, will mak« 
the subtrahend, which, sub- 
tracted from the dividend, 
leaves no remainder, and th« 
work is done. 

Fig. IV. shows the pile 
which 13824 solid block^ ol . 
one foot each woidd make, 
when laid together, and the 
root, 24, shows the length of 
one side of the pile. Tho 
correctness of the work maj 
be ascertained by cubing the 
side DOW found, 24^, thus, 24 
X 24 X 24 — 13S24, the 
given number; or it may be proved by adding together 
*e contents of all the several parts, thus, 

8000 = contcnU of Fig. I. 
4800 =z addition to the sides a, b, and c, Fig. 1. 
960 = addition to fill the deficiencies n,n,n, Fig- IL 
64 =1 addition to fill the corner e, f, e. Fig. IV. 
13824 ==. contents of the whole [Mle, Fig. IV., 34 feet W 
acbaUf 




f 1 10. BXTmAcnoir or ths cubb boot. tit 

From Iks foregoing examfh and Ubuiraibm w iertoo 9k§ 
fefbtotnfl 

BVUH 

worn EXT&ACTINa TBX CUBX AOOT. 

L Sepante the givea number into periods of three figures 
each, by putting a point over the unit figure, and every third 
figure beyond me place of units. 

II. Find the greatest cube in the left hand period, and pu* 
its root in the quotient 

III. Subtract the cube thus found from the said period, 
and to the remainder bring down the next period, and call 
this the dioidentL 

lY. Multiply the square of the quotient by 300, calling it 
ike divisor. 

y. Seek how many limes the divisor may be had in the 
dividend, and place Uie result in the root; then multiply 
the divisor by this quotient figure, and write the produot 
under the dividend. 

VI. Multiply the square of this quotient figure by the 
former figure or figures of the root, and this product by 30, 
and place the product under the last ; ucder ail write the 
cube of this quotient figure, and call their amount the $:6b' 
trahend. 

VIL Subtract the subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed as before ; and so on, till the whole is 
finished. >> 

Note 1. If it happens that the divisor is not contained in 
the dividend, » cipher must be put in the root, and the 
next period brought do^vn for a dividend. 

Note 2, The same rule must be observed for continuing 
the operation, and pointing odf for decimals, as in the square 
root 

Note 3. The pupil will perceive that the number which 
we call the cftrtsor, when multiplied by the lal| quotient* 
figure, does not produce so large a number as the real sub- 
trahend ; hence, the figure in die root must firequeiidy bt 
•mailer than the quotient figure. 
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j%rds on a side, which 625 square yards of carpeting wilt 
exactly cover. 

/The proof may be seen by adding together the seyeral 
parts of the figure, thus :-— 

The square A contains 400 yards. 

The figure B 100 /Or we may prove it 

C 100 by involution, thus : — 

D .; 26 26 X 25 = 626, as be- 

Proof;^6 .^'^f 

Prom thU example and illustration we derive the following 
general 

RULB 

FOR TU£ SXTBACTION OF TH^ SqUARE ROOT. 

I. Point off the given number into periods of two figures 
each, by putting a dot over the units, another over the hun- 
dreds, and so oh. These dots show the number of figures 
of which the root will consist 

II. Find the greatest square number in the left hand pe- 
riod, and write its root as a quotient in division. Subtract 
the square number from the left hand period, and to the re- 
mainder bring down the next period for a dividend. 

III. Double the root already found for a divisor ; seek how 
many times the divisor is contained in the dividend, except- 
ing the right hand figure, and place the result in the root, 
and also at the right hand of the divisor ; multiply the di- 
visor, thus augmented, by the last figure of the root, and 
subtract the product from the dividend ; to the remainder 
bring down the next period for a new dividend. 

I V . Double the root already found for a new divisor, and 
continue the operation as before, until all the periods are 
brought down. 

Note 1. If we double the right hand figure of the la$t 
divisor, we^hall have the. double of the root. 

Note 2. f As the value of figures, whether integers or 
decimals, is determined by their distance from the place 
of units, so we must always begin at unit's place to point off 
Uie given number, and, if it be a mixed number, we must 
point it off both ways from units, and if there be a deficiency 
in any period of decimals, it may be supplied by a cipher. 
Jt is plt^Uy the root must always consist of so many ' 
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■ad decimals as there are periods beloog^ng !• eadi ta tfM 
given numbe^ 

^XAJUPI^ES FOB PBACTICBi. 

2. What is the aqnare root of 10342656 ? 

OPERATION. 



• • • 



10342656 ( 3216| Am^ 
9 



62 ) 134 
124 



641 ) 1026 
641 



6426 ) 38556 
38556 



8. What is the square root of 43264 ? 

OPERATION. 



• • • 



43264 ( 208, An»i 
4 



408 ) 3264 
3264 



4. What is the square root of 998001 ? A$t8. 999 

5. What is the square root of 234*09 ? An$. 16*3. 

6. What is the square root of 964'5192360241 ? 

Ans. 31*05671. 

7. What is the square root of '001296 ? Ans. *036. 

8. What is the square root of '2916 ? Ans, '54. 

9. What is the square root of 36372961 ? Ans, 6031. 

10. What is the square root of 164 ? Ans. 12*8 -{-. 

IT 108. ua this last example, as there was a remainder, 
after bringing down all the figures, we continued the opera- 
tion to decimals, by annexing two ciphers for a new period, 
and thus we may continue the operation to any assigned de- 

grce of exactness L/ but the pupil will readily, perceive, that 
e can never, in tnis manner, obtain the precise root'^Qt ^^ 
hst figure in each dmdend will aiwa-yu \i^ ^ dj^^x^^jA^^^Bift. 
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last figure in each dmwr is the same as the last quoiieiii 
Jigure ; but no one of the nine di^ts, multiplied into itself 
produces a number ending with a cipher ; therefore, whal^ 
erer be the quotient figure, there wUl still be a remainder * 

!!• What is the square root of 3 ? Ans. VIZ -f-. 

12. What is the square root of 10 > Ana. 346 -f • 

13. What is the square root of 184^2 ? Ana. 13^57 -f • 

14. What is the square root off? 

Note. We have seen, (IT 105, ex. 9,) that fractions arc 
aquared by squaring both the numerator and the denomina* 
tor. Hence it follows, that^the square root of a fraction is 
found by extracting the root of the numerator and of the de- 
Dominatorj The root of 4 is 2, and the root of 9 is 3. 

Ans, }. 

15. What is the square root of ^ ? Ans. {^ 

16. What is the square TOot of ^^ ? , Ans. -fy. 

17. What is the square root of ^f^ ? Ans. <^ = f • 

18. What is the square root of ^^ ? Ans. 4^. 

When the numerator and denominator are not exact 
squaresj the fraction may be reduced to a decimal, and the 
approximate root found, as directed above. 

19. What is the square root of f = *75 ? Ans. *866 +. 

20. What is the square root of |^ ? Ans. ^912 -[-• 



TO TBS SQVABZS BOOT. 

QUESTIONS. 

1. What is involution? 2. What is understood by a 

power ? 3. the first, the second, the third, the fourth 

power ? 4. What is the index, or exponent ? 5. How do 
you involve a number to any required power -i^f 6. What is 
evolution ? 7. What is a root? 8. Can the precise root of all 

numbers be found ?J ' 9. What is a surd number ? 10. a 

rational ? 11. What is it to extract the square root of any 
number ? 12. Why is the given sum pointed into periods of 
two figures each ? 13. Why do we double the root for a 
divisor ? 14. Why do we, in dividing, reject the right hand 
figure of the dividend ? 15. Why do we place the quotient 
^gare to the right hand of the dWisor ? 16. How may we 
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prove the woik ? 17. Why do we point off mixed niimben 
both ways from units? 18. When there is % remainder, 
how may we continue the operation? 19. Why can we 
never ohtain the precise root of surd numhers ? 20. How 
do we extract the square root of vulgar fractions? 



EXERCISES* 

1. A general has 4096 men ; how many must he place in 
rank and fiie to form them into a square ? An$* 64. 

2. If a squire field contains 2025 square rods, how many 
rods does it measure on each side ? Ana. 45 rods. 

Sriflow many trees in each row of a square orchard con- 
tuning 5625 trees ? Ans. 75. 

4. There is a circle, whose arecLy or superficial <2ontents, 
is 5184 feet ; what will be the length of the side of a square 
of equal area ? \/5184 z= 72 feet, An$^ 

5. A has two fields, one containing 40 acres, and the other 
containing 50 acres, for which B offers him a square field 
containing the same number cf acres as both of these ; how 
many rods must each side of this field measure ? 

Ans. 120 rods. 

6. If a certain square field measure 20 rods on each side, 
ho^ much will the side of a square field measure, contain- 
ing 4 times as much ? ^/^O X 20 X 4 = 40 rods, An$. 

7. If the side of a square be 5 feet, what \\dll be the side 

of one 4 times as large ? 9 times as large ? 16 

times as large ? — — 25 times as large ? 36 times a^ 

large ? Answers, 10 ft. ; 15 ft. ; 20 ft. ; 25 ft. ; and 30 ft. 

8. It is required to lay out 288 rods of land in the form of 
a parallelogram, which shall be twice as many rods in length 
as it is in width. 

Note, If tlie field be divided in the middle, it will fom^ 
two equal squares. 

Ans. 24 rods long, and 12 rods wide. 

9. I would set out^ at equal distances, 784 apple trees, so 
that my orchard may be 4 times as long as it is broad ; how 
many rows of trees must I have, and how many trees in 
each row ? Afts. 14 rows, and 56 trees in each row. 

10. There is an oblong piece of land, containing 192 squaro 
rods, of which the width is f as much as the length ; re-^ 
quired its dimensions. .^m« V^V^V^ 
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11. There is a circle, whose diameter is 4 inches; wliatb 
the diameter of a circle 9 times as^large ? 

Nate. The areas or contents of circles are in pn^ortion 
to the gquarea of their diameters^ or of their circumfereneea. 
Therefore, to find the diameter required^ square the gweu 
diameter, multiply the square by the given ratio, -and the 
■quare root of the product will be the diameter required. 

V'4 X 4 X~9 =12 inches, Am. 

12. There are two circular ponds in a gentleman's pleasure 
ffround; the diameter of the less is 100 feet, and the greater 
is 3 times as large ; what is its diameter ? Ans, 173'2-f- feet. 

13. If the diameter of a circle be 12 inches, what is the 
diameter 6f one ^ as large ? Ains. 6 inches. 

IT X09. 14. A carpenter has a large wooden square ; on* 

£art of it ia 4 feet long, and f he other part 3 feet long ; what 
I the length of a pole, which will just reach from one end to 
the other ? 

A Note. A figure of B 

sides is called a txiangle, 
i and, if one of the comers 
1 be a square corner^ or right 
8 angh^ like th« angle at B 

I in the annexed figure, it is 
called a rifla-angled tria$k^ 

glcj of which the square 

B^ B o^ the longest side, A C, 

(called the hypotenuse,) 
is equal to the sim of the squares of the other two sides, A B 

andBC. 

4* = 16, and 3^ = 9 ; then, ^9 +16 = 5 feet. Am. 

16. If, from the corner of a square room, 6 feet be mea>* 

sured off one way, and 8 feet the other way, along the sides 

of the room, what will be the length of a pole reaching from 

point to'point ? ,Ans, 10 feet. 

16. A wall is 32 feet high, and a ditch before it is 24 feet 
wide ; what is the length of a ladder that will^each from the 
top of the wall to the opposite side of the ditch ? 

Ans. 40 feet 

17. If the ladder be 40 feet, and the wall 32 feet, what is 
die width of the ditch ? Ans. 24 feet. 

18. The ladder and ditch given, required the wall. 

Ans. 82&et 
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19* The distance between the lower ends of two eqntl 
mftcrs is 32 feet, and the height of the ridge, above the beam 
on which they stand, is 12 feet; required the length of each 
rafter. Am, 20 feet 

20. There is a building 30 feet in length and 22 feet in 
width, and the eaves project beyond the wall 1 foot on eveiy 
ride ; the roof terminates in a point at the centre of the 
building, and is there supported by a post, the top of which 
is 10 feet above the beams on which the rafters rest; what 
is the distance from the foot of the post to the corners of the 
eaves ? and what is the length of a rafter reaching to the 

middle •f one side 7 t a rafter reaching to the middle of 

one end ? and a rafter reaching to the comers of the eaves ? 

Answers^ in order^ 20 ft. ; 15^62 + ft. ; 18^86 + ft ; and 
22'36 + ft. 

21. There is a field 800 rods long and 600 rods wide; 
what is the distance between two opposite comers ? 

Ans. 1000 rods. 

22. There is a square field containing 90 acres ; how 
many rods in length is each side of the field ? and how many 
rods apart are the opposite corners ? 

Answers, 120 rods; and 169^7 -f- rods* 

23. There is a square field containing 10 acres ; what dis- 
tance is the centre from each corner ? Ans, 28^28 -{- rods. 
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ROOT. 

If SIO. A solid body, having six equal sides, and each of 
the sides an exact square, is a cube, and , the measure in 
length of one of its sides is the root of that cube ; for the 
length, breadth and thickness o( such a body are aU alike; con- 
sequently, the length of one side, raised to the 3d power, • 
gives the solid contents. (See IT 36.) ' ' 

Hence it follows, that extracting tne ttd)e root of any num- 
ber of /eet is finding the length of one side of a cubic b'^ 
<3y, of which the whole contents will be equal to the given 
unmber of feet. 

1. What are the solid contents of a cubic block, of which ^ 
each side measures 2 feet ? Ans. 2^ = 2 X 2 X 2 = 8 feet 

2. How many solid feet in a cubic blocks TCi^^xsrav^^^^^ 
0B each side P Aas* ^^ =. ViSi Vtfc^- 
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At bi antfimeticaly so also in ^ometrical pro gg e sri op^ 
there are five thingSy anj three of "vduch bdag fffeOf tfa» 
other Itoo maj be found : — 

Ist The >«/ term. 
2d. The la$t term. 
8d« The number of terms. 
4th. The ratio. 

5th. The ram of all the terms. 

The ratio is the multiplier or f^trnfor^ by which the series k 
formed. 

1. A man bought a piece of silk, measuring 17 yards, and^ 
hj agreement, was to give what the last yard would com* 
to, reckoning 3 cents for the first yard, 6 cents for the second, 
and so on, doubling the pdce to the last; what did thepieoA 
of silk cost him ? * 

3X2X2X2"X2X2X2X2X2X2X2X2xa 
X2X2X2X2= 196606 cents, = $ 1966^08, Anewer. 

In examiningtheprocessby which the last term (196608) 
has been obtained, we see, that it is a product, of which the 
ratio (2) is sixteen times a factor, that is, one Hme less than 
the number of terms. The last term, then, is the sixteenth 
power of the ratiOj (2,) multiplied by the first term (3.) 

Now, to raise 2 to uie 16 th power, we need not produce 
all the intermediate powers ; for 2^ =:2 X 2 X 2 X 2 = 16, 
is a product of which the ratio 2 is 4 times a factor ; now, 
If 16 be multiplied by 16, the product, 256, evidently conr 
tains, the same factor (2) 4 times -{- 4 times, = 8 times; 
and 256 X 256 = 6553is, a product of which the ratio (2) 
is 8 times -{- 8 times, = 16 times, factor; it is, therefor^ 
the 16th power of 2, and, multiplied by 3, the first term, 
gives 196608, the last term, as before. Hence, 

When the first termy ratio, and wmlber. of terms, are gioon^ 
to find the last term, — 

I. Write down a few leading powers of the ro^io with 
their indices over them. 

II. Add together the most convenient induxs, to make an 
hidex less by one than the number of the term sought. 

III. Multiply together the powers belonging to those » 
^esy and their product, niultiplied by the first tem^ will be 
the term sought 
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1. If the fint term be 5, and the rttio 8, what Is the Mi 
tenp? 

Powers of the ratio, with S „ ^ o-r v fli — aiOT v Klinii 
tbeir bdice. over them. p. «.47;i<jS3^ 22;X 6 ib- 

3. A man plants 4 kernels of com, which, at harvest, 
produce 32 kernels ; these he plants the second year ; now, 
supposing the annual increase to continue 8 fold, what 
would be the produce of the 16th year, allowing 1000 ker- 
nels to a pint? Ans. 2199023255^552 bushels. 

4. Suppose a man had put out one cent at compound in- 
terest in 1620, what would have been the amount in 1824, 
allowing it to double once in 12 years ? 

2*7 =3 131072. Ans. $ 1310*72. 

5. A man bought 4 yards of cloth, giving 2 cents for the 
first yard, 6 cents for the second, and so on, in b fold rap 
tio ; what did the whole cost bim ? 

2 ^ 6 + 18 + 54 = 80 cents. Ana. 80 cents* 

In a long series, the process of adding in this manner 
would be tedious. Let us try, therefore, to devise- some 
shorter method of coming to the same result. If all the 
terms, excepting the lasty viz. 2 -^ 6 -|- 18, be multiplied by 
the ratio,' 3, the product will be the series 6 + 18 -[-64; 
subtracting the former series from the latterj we have, for the 
remainder, 54 — 2, that is, the last terroj less the first term, 
which is evidently as many times the fir^t series (2 + 6 + 18) 
ts is expressed by the rcUio, less 1 : hence, i£ we divide the 
difference of the extremes (54 — 2) by the ratio, less 1, 
(3 — 1,) the quotient will be the sum of all the terms, ex- 
ceptvng the lasty and, adding the last term, we shall^have the 
whele amount. Thus, 54 — 2 = 52, and 3 — 1 = 2; then, 
62 -^ 2 = 26, and 54 added, makes 80, Anstoery as before. 

Hence, when the extremes and ratio are gtoen^ to find th^ 
fum of the series j — Divide the difference of the extrefneshj thcr 
watioj less 1, and the quotient, increased by the gr^iter tena, 
will be the answer. 

6. If the extremes be 4 and 131072, and the ratio 8, 
what IB the whole amount of the series ? 

131072 — 4 . i^iQrf2 — 149796 Amum. 
8—1 ^ 
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T. Willi is the turn of the descendiog series 3) 1> i^ || 
Jify &e., extended to u^inUyl 

It is evident the Itst term must become 0, or indefinite] j 
near to nothing ; therefore, the extremes are 3 i^nd 0, and 
the ratio 3. Ans. 4^. 

8. What is the yalne of the infinite series 1 +^4"iV4* 
A» *tc ? Ans. If 

9. What is the value of the infinite series, -^ -f" t^ + 
Tjftn '^ Tuhniy ^^'y ^h "^hat is the same, the decimal 
*1 1 1 1 1, Slc.j continually repeated ? Ans. f 

10. What is the value of the infinite series, yf^ -}- xuhm 
&c., descending by the ratio 100, or, which is the same, die 
repeating decimal '020202, &c. ? Ans. -/g^ 

11. A gentleman, whose daughter was married on a new 
year's day, gave her a dollar, promising to triple it on the 
first day of each month in the year; to how much did her 
portion amount ? 

Here, before finding the amount of the series, we must 
find the last termy as directed in the rule after ex. 1. 

Ans. $265^720 

The two processes of finding the last /em, and the amount^ 
may, however, be convenientiy reduced to oncj thus : — 

W?ien the first temiy the ratioj and the number of terms^ art 
given^tofind the sum or amount of the series^ — ^Raise the ratio 
to a power whose index is equal to the number of termsj from 
which subtract 1 ; divide the remainder by the raiio^ less 1, 
and the quotient, multiplied by the first termy will be the 
answer. 

Appljring this rule to the last example, 3^^ = 631441, and 

531441 — 1 y^i^ 265720. Ans. $ 265*720, as before. 
3 — 1 

12. A man agrees to serve a farmer 40 years without any 
other rewadrd than 1 kernel of com for the first year, 10 for 
the second year, and so on, in 10 fold ratio, till the end of 
the time ; what will be the amount of his wages, allowing 
1000 kernels to a pint, and supposing he sells his com at 50 
cents per bushel ? 

10*«_--1 , _ (1,111,111,111,111,111,111,111,111, 
10—1 ^ j 111,111,111,111,111 kernels. 
Ans. $ 8,680,555,555,^5,555,555,555,555,556,556,555 
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13v A gentlemaii, dying, left his estate to his 5 sons, !• 
die yoimgest $ 1000, to the second $ 1600. tnd ordered, 
that each son should exceed the jounger tj the ratio of 1^ ; 
what was the amount of the estate ? 

Note, Before finding the power of the ratio 1^, it maj 
be reduced to an improper fraction = f , or to a deamal, 1^5. 

tlni X 1000 = $13187i; or/*f*~^ X 1000 = 
1 — 1 V F» I 1*6 — 1 

$ 13187'50, AnMwer. 

Corvpouni Inieregt by Progret$ion» 

IT 114. 1. What is the amount of $ 4, for 6 years, at 6 
per cent compound interest ? 

We have seen, (IT 92,) that eampownd inUreit is that, 
which arises from adding the interest to the principal at the 
close of each year, and, for the next year, casting the inter- 
iest on that amounly and so on. The amount of $ 1 for 1 
year is $ 1*06 ; if the principal^ therefore, be multiplied by 
1^06, the product will be its amount for I year; this amomUy 
multiplied by 1'06, will give the amount (compound inter- 
est) for 2 years ; and this second omowU^ multiplied by 1^06, 
will give the amount for 3 years ; and so on. Hence, 
the several amountSy arising from any sum at compound in> 
C&rest, form a gemnetTiccd seriesy of which the pnmeipal is the 
jErs£ term ; the twwimt of $1 or I £,j &,c., at the given rate 
per eexf., is the ratio ; the /tme, tn years, is 1 less than the 
mmber of terms ; and the last amount is the Icsi term. 

The last question may be resolved into tius : — If the first 
term be 4, the number of terms 6, and the ratio 1*06, 
what is the last term ? 

1*06(^=1*338, and 1'33SX4= $ 5<362+. Jjm. $ 6^M% 

Note 1. The powers of the amounts of $ 1, at 6 and at 6 
per cent., may be taken from the table, under IT 91. Th«s, 
opposite 5 years, under 6 per cent, you find 1^338, &c. 

Note 2. The seveial processes may be conveniently exhi> 
bited by the use of letters; thus': — 

Let P. represent the PrincipaL 

»... R the Ratio, or the amount of $ 1, ftc for 1 year. 

•«.• T the Time, in year$, 

«.. A. the Amount 

When two or more letters art joined togAh«r^>S!ub «.^^n^ 

U 
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» 

thej are to be mvkipUed together. Thus PR. implies, that 
the prinapal is to be multiplied by the raiio. When one 
letter is jdaced above another y like the index of a power, the 
fint is to be raised to a power ^ whose index is denoted by tne 
mcond. Thus R^- implies, that the ratio is to be raised to 
a power, whose index shall be equal to the timey that is, the 
number of year». 

2. What is the amount of 40 dollars for 11 years^ at 5 per 
cent, compound interest ? 

RT. X P. = A. ; therefore, 1'05» * X 40 = 68*4. 

Am. $68<4a 

3. What is the amount of $ 6 for 4 years, at 10 per cent 
compound interest ? Ans. ^S^lS4t^ 

4. If the amount of a certain sum for 5 years, at 6 per 
cent compound interest, be $ 5^352, what is that sum, or 
principal ? 

. If the number of terms be 6, the ratio 1^06, and the kat 
term 5*352, what is the first term ? 

This question is the reverse of the last; therefore, 

-^ = P .; or,5^=. 4. Ans. $4. 

RT. ' 'l'338 

6. What principal, at 10 per cent compound interest, will 
smount, in 4 years, to $ 8*7846 ? Ans. $ ^ 

6. What is the. present worth of $68*40, due 11 years 
nence, discounting at the rate of 5 per cent compound in- 
terest ? Ans. $ 40. 

7. At what rate per cent will $ 6 amount to $ 8*7846 in 
4 years ? ^ 

If the first term be 6, the last term 8*7846, and the num 
ber of terms 5, what is the ratio ? 

pl = RT-, that is, — - — :^ 1^4641 = the 4th power of 

the ratio ; and then, by extracting the 4th rooty we obtain 
1*10 for the ratio. Ans. 10 per cent 

8. In what time will $ 6 amount to $ 8*7846, at 10 per 

cent compound interest ? 

A. 8*7846 

p- = RT., that is, — g— = 1*4641 = 1*10^- ; therefore, 

if we divide 1*4641 by 1*10, and then divide the quotient 
thence arising by 1*10, and so on, till we obtain a quotient 
that will not coxUam 1*10, the number of these divisions will 
b« the mimber o/years. Ant. 4 year»t 
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9. At 5 per cent compound interest, in what time will 
$ 40 amount to $ 68^40 ? 

Having found the power of the ratio 1^05, as before, which 
is 1^71, you may look for this number in the tabky under 
the eiyen rate, 5 per cent, and against it you will find the 
number of years. Ans. 11 years. 

10. At 6 per cent compound interest, in what time will 
$ 4 amount to $ 6^352 ? Ans. 5 years. 



Annuities at Compound Interest. 

IT 115. It may not be amiss, in this place, briefly to show 
the application of compound interest in computing the 
amount and present worUi of annuiUies. 

in Anivuitt is a sum payable at regular periodsj of one 
year each, either for a certain number oj yearSy or during ike 
life of the pensioner, or forever. 

When annuities, rents, &c. are not paid at the time they 
become due^ they are said to be in aarrean. 

The sum of all the annuities, rents, &c. remaining un* 

Said, together with the interest on each, for the time they 
are remained due, is called the amount, 

1. What is the amount of an annual pension of $ 100, 
which has remained unpaid 4 years, allowing 6 per cent ' 
compound interest ? 

llie km year's pension will be $ 100, without interest ; 
the last but on£ will be the amouiU of $ 100 for 1 year; the 
laat but two the amount (compound interest) of $ 100 for 
2 fears, and so on ; and tne sum of these several amounts 
will be the answer. We have then a series of amounts^ that 
is, a geometrical series^ (U 114,) to find the sum of all the 
t^rms. 

If the first term be 100, the number of terms 4, and the 
ratio 1H)6, what is the sum of all the terms ? 

Consult the rule, under IT 113, ex. 11. 

i-^g 1 X 100 == 437*46. Ans. $437*45. 

Hence, when the anmntVy the (tme, and rate per cenL om 
gtoen^ to find the amount^ — Kaise the ratio (the amount of 
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$ i, &e. for 1 jear) to » power denoted by the imniber of 
yetre; from this power subtract 1 ; then divide the remaiap 
der by the ratio, le$$ 1, and the quotient| multiplied by 
Ae annuity, will be the amount 

Note, The powers of the amounts, at 5 and 6 per cent 
up to the 24th, may be taken from the table^ under IF 91. 

2. What is the amount of an annuity of $ 50, it being la 
mreais 20 years, allowing 5 per cent compound interest ? 

Ans. $1653<29l 

5. If the annual rent of a house, which is $ 150, be in 
arrears 4 years, what is the amount, allowing 10 per cent 
compound interest ? Ans. $ 69645. 

4. To how much would a salary of $500 per annum 
amount in 14 years, the money being improved at 6 per 

cant compound interest ? in 10 years ? ■ in 20 

years ? in 22 years ? — in 24 years ? 

Ans. to the lasty $ 25407'7& 

tr 116. If the annuity is paid in advance, or if it be 
bought at the beginning of the first year, the sum which 
aught to be given for it is called the present u)orth. 

& What is the present worth of an annual pension of 
$ 100, to continue 4 years, allowing 6 per cent compeund 
interest? 

The present worth is, evidently, a sum which, at 6 per 
cent compound interest, would, in 4 years, produce an anunaU 
equal to the asnount of the annuity in arrears the same time* 

By the iast ruley we find the amount == $ 437^45, and by 
the directions under IT 114, ex. 4, we find Uie present worth 
=: $346'51. Ans. $346'51. 

Hence, to find the present worth of any annrnty^ — ^Firtf 
find its amount in arrears for the whole lime ; this omotmL 
divided by that power of the ratio denoted by the number of 
years, will give the present worth. 

6. What is the present worth of an annual salary of $ 100 
to^MotiBue 20 yearSf allowing 5 per cent ? Ans. $ 1246^22^ 



tll«. 
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The operations under this rule being somewhil tediooi^ 
we subjoin a 

TABLE, 

Showing the present worth of $ 1, or 1 £. annuity, at 6 audi 
6 per cent, compound interest, for anj number of yeam 
from 1 to 34. 



1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 



5 per oent. 
0*95238 
1*85941 
2*72325 
3*54595 
4*32948 
6*07569 
5*78637 
6*46321 
7*10782 
7*72173 
8*30641 
8*86325 
9*39357 
9*89864 
10*37966 
10*83777 
11*27407 



6 per cent. 


Yean. 


0*94339 


18 


1*83339 


19 


2*67301 


20 


3*4651 


21 


4*21236 


22 


4*91732 


23 


6*58238 


24 


6*20979 


26 


6*89169 


26 


7*36008 


27 


7*88687 


28 


8*38384 


29 


8*85268 


30 


9*29498 


31 


9*71225 


32 


10*10589 


33 


10*47726 


34 



5 per cent. 

11*68958 

12*08532 

12*46221 

12*82115 

13*163 

13*48807 

13*79864 

14*09394 

14*37518 

14*64303 

14*89813 

15*14107 

15*37245 

15*59281 

15*80268 

16*00255 

16*1929 



6percenk 
10*8276 
11*16811 
11*46992 
11*76407 
12*04168 
12*30338 
12*55036 
12*78336 
13*00316 
13*21063 
13*40616 
13*5907^ 
13*76483 
13*92908 
14*08398 
14*22917 
14*36613 



It is evident, that the present worth of $ 2 annuity is 2 
times as much as that of $ 1 ; the present worth of $ 3 will 
be 3 times as much, &c. Hence, to find the present worth 
of any anmityj at 5 or 6 per cent.j — Find, in thi^ table, the 
present worth of $ 1 annuity, and multiply it by the given . 
ammiiyy and the product will be the present worth, 

7. What ready money will purchase an annuity of $ 160, 
to continue 30 years,' at 6 per cent, compound interest ? 

The present worth of $ 1 annuity, by the table, for 
30 years, is $ 15*37245 ; therefore, 16*37246 X 160 = 
$ 2305*867, Ans. 

8. What is the present worth of a yearly pension of $ 40, 
lo continue 10 years, at 6 per cent, compound interest? 

■ at 6 per cent. } -^— to continue 16 years? — 2D 

years ? 26 years ? 34 years ? 

Ans. to Vttl^ %^«mv^ 
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When annuities do not commence till a eertain period of 
time has elapsed, or till some particular event has taken 
place, the J are said to he ia reversion. 

(K What is the present worth of $ 100 annuity, to be 
oontinued 4 years, but not to cominence till 2 years hence, 
allowing 6 per cent compound interest ? 

The present worth is evidently a sum which, at 6 per 
cent compound interest, would in 2 years produce an iOfiMiml 
equal to the preseni worth of the annuity, were it tQHommcnce 
imtaediately. By the last rule, we find the present worth of 
the annuity, to commence immedieUelyy to be $346^51, and, 
by directions under IT 114, ex. 4, we find the present worth 
of $ 346^51 for 2 years, to be $ 308^393. Ans. $ 308<393. 

Hence, to find the present vxn-th of any tmnmty taken in 
reversion^ at compound interest^ — ^First, find the present worth, 
to commence immediately^ and this sumj divided by the power 
of the ratio, denoted by the time i» reversion^ will give the 
answer. 

10. What ready money will purchase the reversion of a 
ease of $ 60 per omnum^ to continue 6 years, but not to com- 
mence till the end of 8 years, allowing 6 per cent compound 
interest to the purchaser ? 

The present worth, to commence immediately, we find to 

be, $ «96<039, and ^f^^ = 24^72. Asis. $ 247*72. 

It is plaita, the same result will be obtained by finding the 
jiresent worth of the annuity, to commence immediately, 
a&d to conAme to the end (rf the tme^ that is, 3 *f- 6 = 9 
years, and then subtracting from this sum the present worth 
of the annuUy, continuing for the time of reversionj 3 years. 
Or, we may find the present worth of $ 1 for the ttoo times 
by theiabUy and multiply their difference by the given an* 
Buhy. Thus, by the table, 

The whole time, 9 years, = 6*80169 
Tlie time in reversion, 3 years, = 2*67301 

Difference, = 442868 

60 



$247*72080 Ans. 

11. What is the present worth of a lease of $ 100 to co»- 
tinue 20 years, but not to eommenoe till the end of 4 years, 
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dUowing 5 per cent ? what, if it be 6 yean in w ?e p 

doa? 8 yean? —10 years? 14 yean? 

int. to fan, $629^4a^ 

IT U7. 12. What is die worth of a freehold estote, oT 
which the yearly rent is $ 60, allowing to the purehaaar 
6 per cent ? 

In this case, the annuity continues foreotr^ and the estate 
is evidently worth a sum, of which the yearly tnteresf is equal 
to the yearly real of the estate. The principal mMpUea by 
the rate gives the interest; therefore, the interest dmded 
by the rate will give the principal ; 60 -f-'06 = 1000. 

Ans. l^lOOa 

Hence, to find the present toorih of an annuity^ conHmdng 
forever^ — ^Divide the annuity by the rate per ceiU.y and tha 
quotient will be the present worth. 

Note. The worth will be the same, whether we reckon 
simple or compound interest ; for, since a yearns interest of ih€ 
mice is the armwUyy the profits arising from that price can 
neither be more nor less than the profits arising from the as^ 
ittfi/y, whether they be employed at simple or compound in- 
terest 

13. What is the worth of $ 100 annuity, to continue for- 
ever, allowing to the purchaser 4 per cent ? allowing 

6 per cent ? 8 per cent ? 10 per cent ? — — 16 

per cent. ? • • 20 per cent. ? Ans, to lasty $ 500. 

14. Suppose a freehold estate of $ 60 per amnvmy to conk> 
mence 2 years hence, be put on sale ; what is its value, al- 
lowing the purchaser 6 per cent ? 

Its present worth is a sum which, at 6 per .cent compound 
interest, would, in 2 years, produce an amount equal to th^ 
worth of the estate if entered on immediately, 

fiO 

— 7Z= $1000== the worth, if entered on immediately, 

vO 

and = $ 889*996, the present worth. 

The same result may.be obtained by subtracting from th« 
worth of the estate, to commence imme^atelyj the present toorih 
of the annuity 60, for 2 years^ the time of reversion. Thus, 
by the table^ the present worth of $ 1 for 2 years is 1^83339 
X 60 = 110*0034 = present worth of $60 for 2 year^ 
;aad $ leoo — $ 110*0034= $889*9966, Ans. as befofc. 
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15. Wliat is the present worth of a perpetnal aniraity of 
It 100, to Commence 6 years hence, allowing the purchaser 

6 per cent compound interest ? what, if 8 years in rBi> 

version ? 10 years ? 4 years ? 16 years ? 

30 years ? ^ Am. to lasty $ 462<75&. 

The foregoing examples, in compound interest, have heen 
eonfined to yearly payments ; if the payments are half yeaj^ 
ly, we may take half the principal or annuUyy half the rate per 
cent.j and ttnce the number ofyearSy and work as before, and 
so for any other part of a year. 

QUESTIONS. 

1. What is a geometrical progression or series ? 2. What 
is the ratio ? 3. When the first term, the ratio, and the num^ 
her of terms, are given, how do you find the last term 7 
4. When the extremes and ratio are given, how do you find 
the svin of aU the terms 1 5. When the first term, the ratio^ 
and the number of terms, are given, how do you find the 
amount of the series ? 6. When the ratio is afracOonj how 
do you proceed ? 7. What is compound interest? 8. How 
doeji^k appear that the amounts j arising by compound in^ 
tefCst, foxm a geometrical series ? 9. What is the ratio^ in 
compouT^d interest ? — the number of temis ? » the 

first terfil') the lust term 1 10. When the rate, the 

timci^^ and the principal, are given, how do you find the 
(oanowkt 1 11. When A. R. and'T^ are given, how do you find 
P. ? 12. When A. P. and T. are given, how do you find R. ? 
13. When A. P. and R. are given, how do you find T. ? 14. 
What is an annuity 1 15. When are annuities said to be in ait' 
rears! 16. W^hat is the amoun/? 17. In a geometrical series, 
to what is the amount of an annuity equivalent ? 18. How do 
you find the amovnt of an ^annuity, at compound interest ? 

1 9. What is the present worth of an annuity ? how con>- 

puted at compound interest ? how found by the table ? 

20. What is understood by the term reversion i 21. How 
do you find the present worth of an annuity, taken in rever^ 

•ton ? by the table ? 22. How do you find the present 

worth of 9l freehold estate^ or k perpetual annuity? ■ tbs 
same taken in reversion ? — — by the table ? 
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IT UB. Permutation is the method of findipg how manj 
different ways the order of any number of things may hm 
yaried or changed. 

1. Four gentlemen agreed to dine together to long •• 
they could sit, every day, in a different order or position; 
how many days did they dine together ? 

Had there been but two of them, a and b, they could sit 
only in 2 times 1. (1 X 2=2) difierent positionSy thua^ 
a bj and b a. Had there been threes a, 6, and c, they could 
sit in 1 X2X3=:6 different positions ; for, beginning th« 
order with a, there will be 2 positions, viz. ab Cj and acb ^ 
next, beginning with 6, there will be 2 positions, b a c, and 
b e a; lastly, beginning with c, we have c aby and cb a^ 
that is, in all, 1 X 2 X 3 =: 6 difierent positions. In th« 
same manner, if there be /our, the different positions will 
DelX2X3X4i=24. Jju. 24 days. 

Hence, to find the number of different changes or permn* 
tations^ of which any number of different tJnnga are capabUj — 
Multiply continually together all the terms of the natural 
series of numbers, from 1 up to the given number, and thft 
last product will be the answer. 

2. How many variations may there be in the position of 
die nine digits ? Am. 362880. 

3. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they could all b# 
placed ; how much did the cows cost him ? 

Am. $155112100433309859840000. 

4. Christ Church, in Boston, has 8 bells ; how many 
changes may be rung upon them ? Ans. 40320. 



BIZSOBKKAIVBOVS BZAMFKIIS. 



IT H9. 1.4 + 6x7 — 1=60. 

A line, or mnculwn^ drawn over several numbers, signifies, 
that the numbers under it are to be taken jointly^ or «s ana 
rrbo>le number. 
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t. 9 — 8 + 4X8-4-4 — 6 = how many ? Am. &k 

^ 7 + 4 — 2 + 3 + 40 x6 = howmany? Ans. 23d 

4. i±izi?2<lz:l=howmany? Jut . 3J. 

2X2 

5. There are two numbers ; the greater is 25 times 70^ 
and their difference is 9 times 15; their sum and product 
•re required. 

Ans. 3765 is their sum; 3539250 their product 

6. What is the difference betwee n thrice five and thirty, 
end thrice thirty-five? 35 x 3*-5 X 3 + 30 = 60, Afm. 

7. What is the difference between six dozen dozen, and 
half a dozen dozen ? An$> 7(KL 

8. Wl|»t number divided by 7 will make 6488 ? 

9. What number multiplied by 6 will make 2058'? 

10. A gentleman went to sea at 17 years of age ; 8 yean 
•Iter he had a son bom, who died at the age of 35 ; after 
whom the father lived twice 20 years ; how old was th« 
father at his death ? Ana. 100 yeaia 

11. What number is that, which being multiplied by 15 
the produet will be |? f ^ 15 = 3^^, Am. 

\2. What decimal is that, which being multiplied by 15, 
the product will be ^75 ? ^75 -^ 15 = '05, Am. 

13. What is the decimal equivalent to ^ ? 

Ans. '0285714. 

14. What fraction is that, to which if you add f , the sum 
wiUbe4? Ans. ^ 

15. What number is that, from which if you take {^ tha 
remainder will be ^ ? Ans. ^ 

16. What number is that, "mhlch being divided by f, the 
' quotient will be 21 ? Ans. 15}.. 

17. What number is that, which multiplied, by f pro- 
duces 1? Ans. |. 

18. What number is that^ from which if you take {> of 
Itself, the remainder will be 12 ? Ans. 20L 

19. What number is that, to which if you add f of f ttf 
Itself, the whole will be 20 ? Am. 1% 

20. WVat number is that, of which 9 is the } part ? 

Ans. 13JI. 

21. A farmer carried a load of produce to market: he 
fold 780 lbs. of pork, at 6 cents per lb. ; 250 lbs. of cheesei 

Bt 6 cents j>er lb. ; 154 \\)a. ot \>\xV\fi!C) ^\. \^ <^«Qte \ier Jbk i 
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in pay be received 60 lbs. of sugar, at 10 cents per lb. ; 15 
gallons of molasses, at 42 cents per gallon ; i burra of mack- 
erel, at $ 3^75 ; 4 bushels of salt, at $ 1^26 per bushel ; and 
the balance in money : how much money did he receive ? 

An$. $68^85. 
22. A fanner carried his grain to market, and sold 

75 bushels of wheat, at $ 1^45 per bushel. 

64 rye, ... $ H>5 

142 com, .M $ '50 

In exchange he received sundry articles : — 

S pieces of cloth, each 

containing 31 yds., at $ V75 per yd. 

2 quintals of fish, ... $ 2'30 per quin. 

Shhds. of salt, ... $4^30 per hhd. 



and the balance in money. 
How much money xlid he receive ? Ans. $ 38'80. 

23. A man exchanges 760 gallons of molasses, set 37j^ 
cents per gallon, for 66 j- cwt. of cheese, at $ 4 per cwt ; 
how much will be the balance in his favour ? Ans, $ 19. 

24. Bought 84 yards of cloth, at $V2B per jnrd; how 
much did it come to ? How many bushels of wheat, a 
$ V50 per bushel, will it take to pay for it? 

Ans, to the last^ 70 bushels. 

25. A man sold 342 pounds of i>eef, at 6 cents per pound, 
and received his pay in molasses, at 37j- cents per gallon ; 
how many gallons did he receive ? Ans* 54^72 gallons. 

26. A man exchanged 70 bushels of rye, at $ '92 per 
bushel, for 40 bushels of wheat, at $ l'37j- per bushel, and 
received the balance in oats, at $'40 p^r bushel; how 
many bushels of oats did he receive ? Ans, 23j^ 

27. How many bushels of potatoes, at 1 s. 6 d. per bushd, 
must be given for 32 bushels of barley, at 2 s. 6 d. per 
bushel? Ans. 53^ bushels. 

28. How much salt, at $ 1'50 per bushel, must be ^ven 
tn exchange for 15 bushels of oats, at 2 s. 3 d. per bushel ? ; 

Note, It will be recollected that, when the price and cost 
are given, to find the quantity, they must both be reduced to 
the same denomination before dividing. Ans, 3} bushela, 

29. How much wine, at $ 2'75 per gallon, must be given 
in exchange for 40 yards of cloth, at 7 s. 6 d. per yard ? 

4m« \%4^^c^'(S^'^< 
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. 20* A hid 41 cwt of liops, at 30 s. per cwt, for whieh 
B g«Te lum 20 iS. in money, and the rest in pranes, at5<k 
per lb. ; how many prunes did A receive ? 

Ans. 17 cwt 3 qrs. 4 lbs. 
31* A has linen cloth worth $ '30 per yard ; but, in bar- 
tering, he will have $ '35 per yard ; B has broadclodi worth 
$3'75ready money ; at what price ought the broadcloth 
to be rated in bartering with A ? 

'30 : '35 : : 3'75 : $ 4'375, Ana. Or, i^ of 3'75 =" 

$ 4'37A^ Ana. The two operations will be seen to be en- 
acUy auke. 

32. If cloth, worth 2 s. per yard, cash, be rated in barter 
■t 2 8. 6 d., how should wheat, worth 8 s. cash, be rated in 
exchanging for the cloth ? Ans. 10 s., or $ 1'666§. 

33. If 4 bushels of corn cost $ 2, what is it per bushel ? 

Ans. $'50. 

34. If 9 bushels of wheat cost $ 13'50, what is that per 
bushel? Ans. $1'50. 

36. If 40 sheep cost $ 100, what is that per head ? 

Ans. $2'50. 

36. If 3 bushels of oats cost 7 s. 6 d., how much are they 
per bushel ? Ans. 2 s. 6 d., = $ '41}. 

37. If 22 yards of broadcloth cost 21 ^ . 9 s., what is the 
price per yard r Ans. 19 s. 6 d., = $ 3'25 

38. At $ '50 per bushel, how much com can be bought 
for $ 2'00 ? Ans. 4 bushels. 

39. A man, having $100, would lay it out in sheep, at 
$ 2'50 apiece ; how many can he biiy ? Ans. 40. 

40. If 20 cows cost $ 300, what is the price of 1 cow ? 
of 2 cows ? of 6 cows ? of 15 cows ? 

Ans. to the last^ $ 225. 

41. If 7 men consume 24 lbs. of meat in one week, how 

much would 1 man consume in the same time ? 2 mcA ? 

5 men ? 10 men ? Ans. to the lastj S4J lbs. 

Note. Let the pupil also perform these questions by the 
mle of proportion. 

42. If I pay $ 6 for the use of $ 100, how much must I 
pay for the use of $ 75 ? Am.. $ 4'50l 

43. What premium must I pay for the insurance of my 
house against losi by fire, at the rate of ^ per cent, that is, 
jf dollar on a hundred dollars, if my house be valued at 
#2476? Ans. $12'375. 
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44. What will be the insunmeey per animnii oft glow atd 
eoi^nts, valtted at $ 9876^40, at 1^ per centam? 

An$. $.l4€^\m. 

45. What commisrion must I receive for selling $41B 
worth of books, at 8 per cent ? An$. $ 88HSi. 

46. A merchant bought a quantity of goods for $7dA, 
and sold them so as to gain 21 per cent ; how much did 1m 
gain ? and for how much did he sell bis goods ? 

Ant. to the /dHy #888<14« 

47. A merchant bought a quantity of goods at BoatoiL for 
$ 500, and paid $ 43 for their transportation ; he sold tnem 
so as to gain 24 per cent on the whole cost ; for how nruch 
did he sell them ? Am* $678'33. 

48. Bought a quantity of books for $ 64, but for eadi a 
discount of 12 per cent was made ; what did the books 
eo0t? Am. $56<a2. 

49. Bought a book, the price of which was marked 
1 4<50, but for cash the bookseller will sell it at 334 per 
cent discount ; what is the cash price ? Aiuu $ BHK>. 

50. A merchant bought a cask of molasses, containing 120 
gallons, for $ 42 ; for how much must he sell it to gain 15 
per cent. ? how much per gallon ? Am. to lastj || '40^. 

51. A merchant bought a cask of sugar, contaihing 740 
pounds, for $ 59^20 ; how must he sell it per pound, to gain 
25 per cent ? An9» $ 40* 

52. What is the interest, at 6 per cent^of (71^02 for 17 
months 12 days ? Ans. $64784*. 

53. What is the interest of $ 487H)03 for 18 months ? 

Ans. $43'83-f. 

54. What is the interest of $ 8^50 for 7 months ? 

Ans. $<297^ 

55. What is the interest of $ 1000 for 5 days ? 

Ans. $<e88f 

56. What is the interest of $^50 for 10 years? 

Arts. #<S0. 

57. What is the interest of $84^5 for 15 ^nths and 7 
diyys, at 7 per cent ? Ans. $ 7*486 4-. 

58. What is the interest of $ 154K)1 for 2 years, 4 months 
cod 3 days, at 5 per cent ? Ans. $ 18H^2* 

59. miat sum, put Ur interest at 6 per cent, will, bl 8 
years and 6 months, amotint to $ 150 ? 

Note. See IT 85. Ans. $130HiM4-. 

60. I owe a man $ 475*50, to he paid m\% i&iQiiifiSu^iii^ 
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istanst; lAalis Uiq present woiik of Uiat Mbl^ the use 

ct the money being wprth 6 per cent? An$. (|440^nr74* 
'61. What ia the present' worth of $ 1000 payable in 4 
jetn and 2 months, discounting at the rale of 6 per eent f 

Am, $800. 

€2. A merehant boughtarticles to the amount of $ 500, 
mi sold them for $ 576 ; how much did he gain f 

What per eent^ was his gain h that is, How many dollan 
did he gain «n each $100 which he laid out? If $500 
gain $75, what does $ 100 gain ^ Am, 15 percent 

68. A merchant bought d^ at $ 3^50 per yai*d, and add 
it at $4^5 per yaid; how maeh did he gain per centum? 

Am, 21f per cent 

64. A man bought a cask of wine, containing 126 gallons, 
for $288^50, and sold it out at the rate of $2^75 per gal- 
lon ; how much was his whole gain ? how much per galk 
Ion ? hew much per cent. ? 

Ami, His whole gain, $68^; per gallon, $^50; whidi 
is 22} per centum. 

65. If $ 100 gain $6 in 12 months^ in what tune will it 
gain $4? ^$10?-^^ — $^^^ 

I An», Id the taet^ 28 monthsb 

66. In what time will $ 54^50, at 6 per cent, gain $ 2^18 ? 

Ans. 8 months. 

67. 20 men built a certain bridge in 60 days, but, it being 
eanied away in a freshet, it is required how mkaj men can 
rebuild it hi 50 days. 

dftya. ^y%' DI9I^ 

50 : 60 : : 20 : 24 men, Ane, 

68. If a field will fe^d 7 horses 8 weeks, how bog will it 
feed 28 hoiaes ? Am, 2 weeks. 

69. If a field, 20 rode in length, must he 8 rods in width 
to c<mtaiQ an acre, how much in width must be a field, 16 
rods in length, to conkain the same h Am, 10 rods. 

70^ If I purchase for a cloak 12 yards of plaid |^ of a yard 
wide, how much hocking 1^ yards wide must I have to line it ? 

Am, 5yafd& 

7^1. If a vmi earn $ 75 in^ 5 months, how long must he 
wol<k to earn $ 460 ? Ans, 30| mon&Sb 

T2t A owes B $ 540, but, A not being worth fo BDiich 
money, B agrees to take $ ^75 on a doUar ; whal sian nrnUt 
9 reeelTe for the debt ? Am. $ 405. 

91» A otttern, whose eaipaick^f \& 400 fjdlons, is mippMod 
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ij <k pipe which lets in 7 gallons in 5 minotes; but there k 
• leak m the bottom of the cistern which lets out 2 gaUcjfbe 
in 6 minutes ; supposing the cistern empty, in what t^me 
would it be filled ? 

In 1 minute {• of a gallon is admitted, but in the same time 
f of a gallon leaks out Ans. 6 hours, 16 minutes. 

74. A ship has a leak which will fill it so as to muke it 
sink in 10 hours ; it has also a pump which will cle^ tt in 
15 hours : now, if they begin to' pump when it begins to 
leak, in what time will it sink ? 

In 1 hour the ship would be -^ filled by the le^, but in 
tfie same time it would be ^ emptied by the pump. 

Ans, 30 hours. 

75. A cistern is supplied by a pipe which wiU fill it in 
40 minutes ; how many pipes, of the same bigness^ will fill it 
in 5 minutes ? Ans, 8. 

. 76. Suppose I lend a friend $500 for 4 iiionths, he 
promising to do me a like favour ; some time aJBterward, I 
have need of $300; how long may I keep it to l^ance the 
Ibrmer favour? Ans, 6f months. 

77. Suppose 800 soldiers were in a garrison with pro- 
vimons sufficient for 2 montiis ; how many soldiers must de- 
part, that the provisions may serve them 5 months? 

Ans. 480. 

78. If my horse and saddle are worth $ 84, and my horse 
be woith 6 times as much as my saddle, pray what is the 
value of my horse ? Ans, $ 72. 

79. Bought 45 barrels of beef, at $ 3'50 per barrel, among 
which are 16 barrels, whereof 4 are worth no more than 3 
of the others ; how much must I pay ? Ans. $ 143^50. 

80. Bought 126 gallons of rum for $110; how much 
irater must be added to reduce the first cost to $ '75 per 
gallon ? 

Note, If $ ^75 buy 1 gallon, how many gallons will $ 110 
buy? Ans. 20i gallons. 

81. A thief, having 24 miles start of the officer, holds his 
way at the rate of 6 miles an hour ; the officer pressing on 
after him at the rate of 6 miles an hour, how much does he 
gain in 1 hour ? how long before he will overtake the thief? 

Ans, 12 hours. 

82. A hare starts 12 rods before a hound^ but is not per- 
ceived by him till she has been up 1^ minutes; she scnda 
firqr tt die rate of 36 rods a minute^ «^ tk<^ (L<^^ ^H ^^oses«^ 
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■fter, aft (he rate of 40 rods a fiunutc; how long will 
fhk ooaiae Md ? and what distance will the dog nm? 

Jmb. 14^ minutes, and he wifl nm 570 rods* 
81. The hoar and minute hands of a watch are exactly 
together at 12 o'clock ; when are they next together ? 

In 1 hoor the minute hand passes over 12 spaces, and the 
hour hand over 1 space ; that is, the minute hand gains upon 
Ae hour hand 11 spaces in 1 hour; and it must gain 12 
spaces lo coincide with it itiit. 1 h. 5 m. 27^ a. 

64. There is an island 20 miles in circumference, and 
diree met start together to travel the same way about it ; A 
goes 2 miles per hour, B 4 miles per hour, and C 6 nules 
per hour } in what time will they come together again ? 

Ana. 10 houn. 

85. There is an island 20 miles in circumference, and 
two men start together to travel around it; A travels 2 mflea 
per hour, and B 6 miles per hour ; how long before they will 
again come together ? 

B gains 4 miles per hour, and must gain 20 miles to oyer* 
take A ; A and B will therefore be together once in every 
5 houra. 

86. In a river, supposing two boats start at the same time 
from places 300 miles apart ; the one proceeding up stream. 
Is retarded by the current 2 miles per hour, while in at mov* 
ing down stream is accelerated the same; if both be pro- 
pelled by a steam engine, which would move them 8 miles 
per hour in still water, how far from each starting place wiU 

«4he boats meet ? 

Ans. 112J- miles from the lower place, and 187^ milea 
from the upper place. 

87. A man bought a pipe (126 gallons) of wine for 
$ 275 ; he wishes to fill 10 bottles, 4 of which contaiu 2 

quarts,* and 6 of them 3 pints each, and to sell the remainder 
so as to make 30 per cent on the first cost ; at what rate 
per gall(/n must he sell it ? Ans. $ 2^936 +. 

88. Thomas sold 150 pine apples at $ '33^ apiece^ and 
received as mucn iixcney as Harry received for a certain 
number of watermelons at $ '25 apiece ; how much money 
did each receive, and how many melons had Harry ? 

Ans, $ 50, and 200 melonsk 

89. The third part of an army was killed, the fourth part 
taken prisoners, and 1000 fled ; how many were in this army? 

Tbig and the eighteen {oVLowm^; <Viestions are usually 
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WToaght by a rule called PosUionj but they are more eadfy 
•olved ou general principles. Thu9, ^ + i =^ "f J ^^ ^ 
army; therefore, 1000 is -j^ of the whole number of mon; 
and, if 5 twelfths be 1000, how much is 12 twelfths, or the 
whole ? Ans. 2400 men. 

90. A farmer, being asked how many sheep he had, an- 
swered, that he had them in 5 fields ; in the first were j; of his 
flock, in the second j-, in the third ^, in the fourth -j^, and 
in the fifth 450 ; how many had he ? ^ Aiis, 1200. 

91. There is a pole, j- of which stands in the mud, ^ in 
the water, and the rest of it out of the water ; required the 
part out of the water. Ans, -^^ 

92. If a pole be -^ in the mud, f in the water, and 6 feei 
out of the water, what is the length of the pole ? Ans, 90 feet 

93. The amount of a certain school is as follows : -|^ of 
the pupils study grammai:, f geography,^ ^ arithmetic, ^ 
learn to write, and 9 learn to read : what is the number of 
each? 

Ans, 5 in grammar, 30 in geography, 24 in arithmetic; 
12 learn to write, and 9 learn to read. 

94. A man, driving his geese to market, was met by 
another, who said, " Good morrow, sir, with your hundred 
geese ;" says he, " I have not a hundred; but if I had, in ad- 
dition to my present number, one half as many as I now 
have, and 2 j- geese more, I should have a hundred :" how 
many had he ? 

100 — 2 j- is what part of his present number > 

Ans. He had 65 geese. 

95. In an orchard of fruit trees, ^ of them bear apples, 

i pears, ^ plums, 60 of them peaches, and 40, cherries ; 
ow many trees does the orchard contain ? Ans. 1200. 

96. In a certain village, j- of the houses are painted white, 

J red, i yellow, 3 are painted green, and 7 are unpainted ; 
ow many houses in the village ? Am, 120. 

97. Seyen eighths of a certain number exceed four fifths <^ 
the same number by 6 ; required the number. 

J. — ^= ^; consequently, 6 is ^ of the required uumr 
ber. Aiis. 80, 

98. What number is that^ to which if i of itself be added, 
the sum will be 30 ? Ans, 25. 

99. What number is that, to which if its «[■ and ^- be added, 
the sum will be 84 ? 

84= l-f-^ + i = i times theTec^\te&ikX»s&^x% fcMu^» 
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too. What number is that, trhich, being increasied by f and 
I oi itsdf, and hj 22 more, will be made three timei m 
mach i 

The number, being taken 1, f , and { times, will make 2^ 
times, and 22 is evidentlj what tiiat wants of 3 times. 

Am, 30. 

101. What number is that, which being increased by f, f 
and f <tf itself, the sum will be 234f ? , Am. 9a 

102. A, B, and C, talking of their ages, B said his age 
was once and a half the age of A, and C said his age was 
twice and one tenth the age of both, and that the sum o# 
their ages was 93 ; what was the age of each ? 

4n». A 12 years, B 18 years, C 63 years old. 

103. A schoolmaster, being asked how many scholars he 
had, said, '^ If I had as many more as I now have, f as many. 
^ as inany, ^ and 4 as many. I should then have 435 ;" what 
was the number oi his pupils ? Aru. 120. 

104. A and B commenced trade vith equal sums of 
money ^ A gained a sum equal to 4 of his stock, and B lost 
$ 200 ; then A's money was double that of B's ; what was 
the stock of each ? 

By the condition of the question, one half of f , that is, f 
of the stock, is equal to ^ of the stock, less $ 200 ; conse- 
quently, $ 200 is f of the stock. Ans. $ 500. 

105. A man was hired 50 days On these conditions, — that, 
for every day he worked, he should receive $ ^75, and, for 
every day he was idle, he should forfeit $ ^25 ; at the ex- 
piration of the time, he received $ 27^50 ; how many days 
did he work, and how many was he idle ? 

Had he worked every day, his wages would have been 
$ '75 X 60 = $ 37*50, fiiat is, $ 10 more than he received ; 
but every day he was idle lessened his wages $ '75 -|- $ ^^ 
= jS 1 ; consequently he was idle 10 days. 

Ana. He wrought 40, and was idle 10 dayii 

10^ A and B have the same income ; A saves j^ of his ; 
but B, by spending $ 30 per annum more than A, at the end 
of B years unds himself $ 40 iu debt ; what is their income^ 
and what does each spend per annum ? 

Ans.. Their income, $ 200 por annum ; A spends $ 176p 
and B $ 205 per ^num. 

Id7. A man, lying' at the point of death, left to his three 
saaabis property; to A J^. wanting $20, to B f, and to C 
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die rest which was $ 10 Itu fhaa iht shiM 0t ▲; 
was each one's share ? An$. $ 80, $ 60.iad$ 70^ 

108. There is a fish, whose head is 4 feet Ions; ; Us tail 
is as long as his head and j^ the length of his bo^, and hit 
bodf is as long as his head and tail ; what is the length of 
the fish? 

The pupil will perceive, that the length of the body is } 
the length of the fish. Ans. 32 feet 

109. A can do a certain piece of work in 4 days, and B 
can do the same work in 3 days ; in what time would both, 
working togethet, perform it ? An$, If days* 

110. Three persons can perform a certain piece of work in 
the following manner : A and B can do it in 4 days, B and 
C in 6 daySj and A and C in 5 days : in what time can they 
ail do it together ? Ans, 3^ days. 

111. A and B can do a piece of work in 5 days ; A can do 
it in 7 days ; in how many days can B do it ? Am. 17j- day& 

112. A man died, leaving $ 1000 to be divided between 
liis two sonSj one 14, and the other 18 years of age, in such 
proportion, that the share of each, being put to interest at 6 
per cent., should amount to the same sum when they should 
arrive at the age oT 21 ; what did each receive ? 

Ans. The elder, $546^153+; the younger, $453^846+. 

1 13. A house being let upon^a lease of 5 years, at $ 60 
per annum, and the rent being in arrear for the whole time, 
what is the sum due at the end of the term, simple interest 
being allowed at 6 per cent. ? Ans. $ 336« 

114. If 3 dozen pair of gloves be equal in value to 40 
yards of calico, and 100 yards of calico to three pieces of 
satinet of 30 yards each, and the satinet be worth 50 
cents per yard, how many pair of gloves can be bought for 
$4? iins. 8paii; 

115. A, B, and C, would divide $ 100 between them, ao 
08 that B may have $ 3 more than A, and C$4 more tlttn 
B ; how much must each man have ? 

Ans. A $30, B $33, and C $37. 

116. A man has pint bottles^ and half pint bottles; how 
much wine will it take to fill 1 of each sort ? ■ how 
much to fill 2 of each sort ? — ^ — how much to fill 6 of eAoh 
sort? 

117. A man would draw off 30 gallons of wine into 1 
THut 9hd 2 pint bottles, of each an equal number; how 
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many botdes will it take, of each kind, to contain the 30 
gpllons ? Ans. 80 of eaclt 

118. A merchant has canisters, some holding 5 poundsi 
■ome 7 ponnds, and some 12 pounds ; how many, of each 
•n eqnai nnmber, can be filled out of 12 cwt. 3 qrs. 12 Iba 
of tea ? Ana. 60. 

119. If 18 gndns of silver make a thimble, and 12 pwts. 
make a teaspoon, how many, of each an equal number, can 
.be made froml5oz. 6 pwts. of silier ? Ans. 24 of each. 

120. Let 60 cents be divided xunong three boys, in such 
a manner that, as often as the first has 3 c.'nts, the second 
shall have 5 cents, and the third 7 cents ; how many cents 
will each receive ? Ans. 12, 20, and 28 cents. 

121. A gentleman, having 50 shillings to pay among his 
labourers for a day's work, would give to every boy 6 d., to 
every woman 8 d., and to every man 16 d. ; the number of 
boys, women, and men, was the same ; 1 demand the nnmber 
of each. Ans. 20. 

122. A gentleman had 7 iS. 17 s. 6 d. to pay among his 
labourers ; to every boy he gave 6 d. j to every woman 8 d., 
and to every man 16 d. ; and there were for every boy thies 
women, and for every woman two men ; I demand the num- 
ber of each. Ans, 15 boys, 45 women, and 90 men. 

123. A farmer bought a sheep, a cow,, and a yoke of oxen 
for $ 82^50 ; he gave for the cow 8 times as much as for 
the sheep, and for the oxen 3 times as much as for the cow ; 
how much did he give for each ? 

Ana. For the sli^ep $ 2*50, the cow $ 20, and the oxen 
4^60; 

124. There was a farm, of which A own^d h^, and 6 j^, 
the farm was sold for $ 1764 ; what was each one's share 
a£ the money ? Ais. A's $ 504, and B's $ 1260. 

-125. Four men traded together on a capital of $3000, of 
which A put in j>, B ^, C ^, and D ^^ ; at the end of 3 yeaia 
they had gained $ 2364 ; what was each one^s share of the 
gain ? ( A's $ 1182. 

M ) B's $ 591. 

^^- ) C's $ 394. 

( D's $ 197. 

126. Three merchants accompanied ; A furnished f of 
the cf^tal, B f, and C tibie rest; they gain $ 1250 ; what 
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piurt of the capital did C Airniah, and what is each one'j 
ahare of the gain ? 

Ana. C furnished ^ of the capital ; and A'a ahare of tho 
gain was $600, B's $468<76) and C's $281<25. 

127. A9 B, and C, traded in company ; A pat in $ 600| B 
$iC50j and C 120 yards of cloth ; they gained $ 332^50, of 
which C's share was $ 120 ; what was the value of C'a 
doth per yard, and what was A and B's shares of the 
gain? 

Note. C's gain, being $ 120, is Hm = -A^ of the whole 
gain : hence the gain of A and B is readily found ; also the 
price at which C's cloth was valued per yard. 

C C's cloth, per yard, $4. 
Ans. < A's share of the gain, $ 125. 
(B's do. $8r60. 

128. Three gardeners, A, B, and C, having bought a 
piece of gronnd^ find the profits of it amount to 120 JS. per 
annum. Now the sum of money which they laid down was 
in such proportion, that, as often as A paid 5liS ., B paid 7£ ., 
and as often as B paid 4iS., C paid 0£. I demand how 
much each man must have per annum of the gain. 

Note. By the question, so often as A paid ^£ ., C paid { of 
1£. Ans. A 26iS. 13 s. 4 d., B 37JS. 6 s. 8 d., C 66£. 

129. A gentleman divided his fortune among his sois, 
giving A 9^. as^ often as B9J&., and C Z£. bs often as B 
7£.] C's dividend was 1537|i^.; to what did the whole 
estate amount? Ans. 11583iS. 8 s. 10 d. 

130. A and B undertake a piece of work for $54, on 
which A employed 3 hands 5 days, and B employed 7 hands 
8 days ; what part of the work was done by A, what part 
by B, and what was each one's share of the money ? 

Ans. A lAf and B -ji^; A's money $22*50, B's $31^50. 

131. A and B trade in company for one year only; cm 
the first of January, A put in $ 1200, but B could not 
put any money into die stock until the first of April ; what 
did he then put in, to have an equal share with A at the end 
of the year ? Ans. $ 1600. 

132. A, B, C, and D, spent 35 s. at a reckoning, and, be* 
ing a little dipped, agreed that A should pay !> B j-, C ^ 
and D ^ ; what did each pay in this proportion ? 

Ans. A 13 s. 4 d., B JO s., C 6 s. 8 d., and D 5 s. 

133. There are 3 horses, belonging to 3 men, employed to 
draw a load of plaster from Bdstoa to W\\id.i^t ^*^t 1^%^^2^:^^ 
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A md B's liones together are supposed to do } of th« 
work, A and C's -f^j B and G's ^ ; they are to be paid! 
proportioiially) ivhal is each one's share of the money ? 

(A*s $11*50 (=^' 

( C's $ 9^20 (= ^: 

Proofs $ 26'46. 

1^. A ?>enon, who was possessed of f of a vessel, sold 
\ of his share for 375 iS . ; what was the yessel worth ? 

' Ans. lbW£. 

135. A gay fellow spon got the better of ^ of his for* 
tune ; he then gave 1500 iS . for a conunissioo, and his profiH 
aion continued till he had but 450iS . left, which he found to 
be just f yof his money, after he had purchased his commii^ 
aion ; what was his fortune at £rst? Ans. 3780i6. 

136. Ayoungerbrotherfeceived 1560 iS., which was just-^ 
of his elder brother's fortune, and 5f times the elder brother^ 
fortune was f as much again as the father was worth ; pray, 
what was the value of his estate ? Am. 19165iS . 14 s. 3f d* 

137. A gentleman left his son a fortune, ^ of which hi 
spent in &ee months ; f of ^ of the remainder lasted him 
nine months longer, when he hsid only 587i&. left; what 
was the sum bequeathed him by his father ? 

Am. !^082i&. 18 s. 2^ d. 

138. A cannon biffl, at Ihe^first^ discharge, fiies about a 
thile in tight seconds ; at this rate, how long would a ball 
be in passing . firom the earth to the sun, it being 95173000 
miles distant ? 

Am, 24 years, 46 days, 7 hours, 33 minutes, 20 seconds 

139. A general, disposing his army into a square battalion, 
found he had 231 over and above, but, increasing each sida 
with one soldier, he wanted 44 to fill up the square ; of how 
many men did his army consist? "^ Am, 19000. 

140. A and B cleared, by an adventure at sea, 45 guineask 
which was 35 iS . per cent, upon the money advanced, and 
with which Ihey agreed to purchase a genteel horse and 
carriage, whereof they were to have the use in proportion 
to the sumsi adventored, which was found to be 11 to A, at 
often as 8 to B ; what money did each adventure ? 

Ana. A 104J^. 4 s. 2\i d., B lb£, 158. 9^ d 

141. Tubes may be made of gold, weighing not mova 
than at the >ate of ^^^ of a grain per foot .^ what would ba 
Am wei^lit i)t c^h a tube, vrbk^^oxiid. ^-slend acroaa tl# 
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AtkqlM from Boston to London, eotimatbg tbe dfatanee tt 
8000 miles ? Ana. 1 lb. 8 oz. 6 pwti. 8^ gm 

142. A miliiaiy officer drew up his soldiers in rank sAd 
ffle^ having the number in rank and file equal ; on being 
reinforced with three times his first number of men, he 
placed them all in the same form, and then the number in 
rank and file was just double what it was at first ; he was 
again reinforced with three times his whole number of men, 
and, after placing them all in the same form as at first, his 
number in rank and file was 40 men each; how many men 
had he at first ? Am. 100 men* 

143. Supposing a man to stand 80 feet from a steeple, and 
that a line reaching firom the belfirj to the man is lust 100 
feet in length ; the top of the spire is 3 times as hig^ above 
the ground as the steeple is; what is the height of the 
spire ? aod the length of a line reaching from the top of the 
apire to the man? See IF 109. 

Am. to kut, 197 feet, nearly* 

144. Two ships sail from the same port; one sails direct^ 
ly east, at the rate of 10 miles an hour, and the olher direct- 
ly sotttii, at the rate of 7^ miles an hour; how many miles 

q>art will they be at the end of 1 hour ? -^ 2 hours f 

24 hours ? 3 days ? Am. to taai^ 900 miles. 

14& There, is a square field, each side of which is 50 
rods ; what is the distanoe-between opposite comers ? 

Ans. 70*71 + rods. 

146. What is the area of a square field, of which the op? 
poeite comers are 70*71 rods apart ? and what is the length 
of each side ? Am. to last^ 50 rods, nearly. 

147. There is an oblong field, 20 tods wide, and the dis- 
tance of the opposite corners is 33} rods ^ what*is the length 

-of the field ? — • its area ? 

Am. Length, 26^ rods; area, 3 acres, 1 rood, 18^ rods. 

148. There is a room 18 feet square ; how many yards 
of carpeting, 1 yard wide/ will be required to cover die floor 
rfit? 182 = 324 ft. = 36 yards, iW 

149. If the floor of a square room contain 36 square 
jiards, how many feet does it measure on each side ? 

Am. 18 feet 
When one die of a square is given, how do you find its 

0reaj or superficial contents ? 
Whoi i&e area, or superficial contents, of a square li g^ve^ 

haw do you find ofM siae ? 
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150. If an oblong piece of ground be 80 rods long voA 
ID rods wide, what ia its area? 

NoU. A ParaUelogramy or OhUmg^ 

P ^ has its opposite sides eqwd and par- 

/ / alklj but the adjacent sides unequaL 

y I / Thus A B C D is a parallelogram, 

B A FB and also E F C D, and it is easy 

to see, that the contents of both are 
equaL Jjm. 1600 rods, = 10 acres. 

151. What is the leng^ of an oblong, or parallelogram, 
whose area is 10 acres, and whose breadth is 20 rods ? 

Ans. 80 rodsb 

152. If the area be 10 acres, and the length 80 rodiy 
what b the other side ? 

When the length and breadth are given, how do you find 
the area of an oblong, or parallelogram ? 

When the area and one side are given, how do you find 
the fdher side ? 

158. If a board be 18 inches wide at one end, and 10 
hiches wide at the other, what is the mean or average width 
of the board ? Ans. 14 inches. 

When the greatest and ka^t width are given, how do you 
find the mean width ? 

154. How many square feet in a board 16 feet long, 1^ 
fbet wide at one end, and 1'3 at the other? 

Mean width, ^^ + ^'^ = 1'56 ; and 1*56 X 16 = 24*8 
feet, Ans. ^ 

155. What is the number of square feet in a board 20 
feet long, 2 feet wide at one end, and running to a point at 
the other ? Ans, 20 feet 

How do you find the contents of a straight edged board, 
when one end is wider than the other ? 

If the length be in feetj and the breadth in feet, in what 
denomination will the product be ? 

If the length be feetj and the breadth inches^ what parts of 
afoot will be the product ? 

156. There is an oblong field, 40 rods long and 20 rodi 
wide ; if a straight line be drawn from one comer to the op- 
posite comer, it will be divided into two equal rtghinrngled 
ykmfflee; what is the area of each ? 

Ams. 400 square rods = 2 acrea, 8 loodi 
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157. What is the area of a triangle, of which the bate is 
80 rods, and the perpcndiadar 10 rods? Ans* 160 rods. 

168. If the area oe 150 rods, and the base 30 rods, what 
la the perpendicular ? Ana. 10 rods. 

159. If the perpendicular be 10 rods, and the area 150 
rods, what is the base ? Ans. 30 rods. 

When the legs (the base and perpendicular) of a right- 
angled triangle are given, how do you find Us area 1 

When the area and one of the legs are given, how do you 
find the other leg? 

Nate, Any triangle may be divided into two right-angM 
triangles, by drawing a perpendicular from one comer to the 
opposite side, as may be seen by the annexed figure. 

Here A B C is a triangle, di- 
vided into two right-angled trian- 
gles, A J C, and d B C; there- 
fore the whole base, A B, multi- 
plied by one half the perpendicular 
d C, will give the area of the 
whole. If A B = 60 feet, and 
tf C = 16 feet, what is the area ? Ans. 480 feet 

160. There is a triangle, each side of which is 10 feet; 
what is the length oF a perpendicular from one angle to 
its opposite side ? and what b the area of llie triangle ? 

Note. It is plain, the perpendicular will divide die oppo- 
site side into two equal parts. See IT 109. 

Ans, Perpendicular, 8*66 + feet ; area, 43*3 -|- feet 

161. What is the solid contents of a cube measuring 6 
feet on each side ? Ans. 216 feet 

When one side of a cube is given, how do you find its 
eoHd contents ? 

When the solid contents of a cube are given, how do yoa 
find one side of it ? 

162. How many cubic inches in a brick whiich ia 8 inches 
tong, 4 inches wide, and 2 inches thick ? ' in 2 bricks ? 
in 10 bricks ? Ans. to last, 640 cubic inches. 

163. How many bricks in a cubic foot ? in 40 cubie 

feet ? in 1000 cubic feet ? Ans. to last. 27000. 

164. How many bricks will it take to build a wall 40 feet 
jb length, 12 feet high, and 2 feet thick ? Ans. 25920. 

165. If a wall be 150 bricks, = 100 feet, in length, and 
4 bricks, = 16 indies, in thickness, how many bricks wili 
l^y one course ? 2 courses ? ■ 10 ^A>xtsRSkl ^S. "^dr^ 
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wall be 48 conrses, = 8 feet, liigh, how many bricks wQl 
build it ? 150 X 4 si: 600, and 600 X 48 = 28800^ Am. 

166. The river Po is 1000 feet broad^ and 10 feet deep, 
md it runs at the rate of 4 miles an hour ; in what time 
will it discharge a cubic mile of water (reckoning 5000 
feet to the mile) into the sea ? ^ Ans, 26 days, 1 hour. 

167. ir'the country, which supplies the river Po with 
water, be 380 mUes long, and 120 broad, and the whole 
land upon the snrface of the earth be 62,700,000 square 
miles, and if the quantity of water discharged by the rivers 
into the sea be every where proportional to the extent of 
land by which the rivers are supplied ; how many times 
greater than the Po wHl the whole amoimt of the rivers be ? 

Ans* 1375 times. 

168. Upon the same supposition, what quantity of water, 
altogether, will be discharged by all the rivers intathe sea in 
a year, or 365 days? Ans, 19272 cubic miles. 

169. If the proportion of the sea on the surface of the 
earth to that of land be as 10 j- to 5, and the mean depth of 
the sea be a quarter of a mile ; how many years would it 
take, if the ocean were empty, to fill it bf €m rivers running 
at the present rate ? Ans. 1708 years, 17 days; 12 hours. 

170. If a cubic foot of water weigh 1000 oz. avoirdupois, 
and die weight of mercury be 13^ times greater than of 
water, and the height of the merbwy in the barometer (the 
weight of which is equal to the weight of a column of all* 
on me same base, extending to the top of the atmosphere) 
be 30 inches ; what will be the weight of the air «pon a 

square foot? a squafe mile? and whatwHl be tbe 

whole weight of the atmosphere, supposing the size of the 
earth as in questions 166 and 168 ? 

Am. 2109*375 lbs. yeight on a sqnare foot. 

62734375000 , .,.. mile. 

10249980468750000000 ofthe whole atmosphere. 

171. If *a. circle be 14 feet in diameter, what is its circum-^ 
fiaence? 

Note. It is found by calculation, that the cireumferehce of a 
circle measures about 3-f times as much as its diametery or, 
more accurately, in decimals, 344159 times. Ans. 44 feet* 

172. If a wheel measure 4 feet across from side to side, 
kpw many feet around it ? Ans. 12|- feet. 

17B. If the diameter of a circular pond be 147 feet^ what 
V its circumfereuc^ ? Asa* ^"Sl C<i«t. 
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174i What is the diameter of a cirde^ whose circomjfc* 
rence is 462 feet ? Ant. 147 feet 

175. If the distance through the centre of the earth, from 
side to side, be 7911 miles, Imw many miles around it? 

7911 X 3^4159 =s 24853 square miles, nearly, Am. 
' 176. What is the area or contents of a circle, whose diam- 
eter is 7 feet, and its circumference 22 feet ? 

Note, The area of a circle may be found by multiplying 
i the diameter into ^ the circwnference, Ans. 38^ square feet 

177. What is the area of a circle, whose circumference it 
176 rods ? . Ana. 2464 ro&. 

178. If a circle is drawn within a square, containing 1 
square rod, what is the area of that circle ? 

Note, The diameter of the circle being 1 rod, the circunH 
ference wj^e 3U4159. Aru. ^7854 of a square rod, nearly. 

Hence, j|Kve square the diameter of any circle, and multi- 
ply the Mquare by ^7854, (he product will be the area of ths 
circle. 

179. What is the area of a circle whose diameter is 10 
rods ? 102 X *7864 = 78*54. Ana. 78*64 rods. 

180. How many square inches of leather will corer a 
ball 3j> inches in mameter ? 

Note. The area of a globei or ball is 4 times as much as 
the area of a circle of the s^Qie diajmeter, and may be found, 
therefore, by multiplying Mhe whole ctrcmnference. into the 
whole diameter. Ans. Z&^ square inches* 

181. What is the number of square miles on the surface 
of the earth, supposing its diameter 7911 miles? 

7911 X 24853 = 196,612,083, Ana. 

182. How many solid inches in a ball 7 inches in diame- 
ter? 

Note. The solid contents of a globe are found by multiply- 
ing its area by f purt of its diameter. 

Ans. 179f solid inches. 

183. Wliat is the number of cubic miles in the earth, 
supposing its diameter as above ? 

Ans. 259,233,031,435 miles. 

184. What is the capacity, in cubic inches, of a hollow 
g^obe 20 inches in diameter, and how much wine wl9 it 
contain, 1 gallon being 231 cubic inches ? 

Ans. 4188*8 + cubic inches, and 18^13 + gallons. 

185» There is a round log, all the way of a bigness; tht 

iieas of the circular ends of it are each 3 square feet; 
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how many aolid feet does 1 foot in length of this log oon* 

tain ? 2 feet in length ? 3 feet ? 10 feet ? 

A solid of this form is called a Cylinder, 

How do you find the solid content of a cylinder, when 
the area of one endj and the length are given ? 

186. What is the solid content of around stick, 20 feet 
long and 7 inches through, that is, the ends heing 7 inches 
in diameter ? 

Find the area of one end^ as before taught, aAd multiply it 
by the length. Ans. d'347 -{- cubic feet 

If you multiply square inches by inches in length, what 

parts of a foot will the product be ? if square inches by 

feet in length, what part ? 

187. A bufhel measure is 18^5 inches in diameter, and 8 
inches deep ; how many cubic inches does it contain ? 

Ans. 2150*4 +- 

It is plain, from the above, that the solid content of all 
bodies, which are of uniform bigness throughout, whatever 
may be the form of the ends, is found by multiplying the 
area of one end into its height or length. 

Solids which decrease gradually from the base till they 
come to a point, are generally called Pyramds. If the base 
be a square, it is called a square pyramid; if a triangle, a 
triangular pyramid ; if a circle, a circular pyramid, or a cone. 
The point at the top of a pyramid is called the fiertcx, and 
ft line, drawn from the vertex perpendicular to the hose, is 
called the perpendicular height of the pyramid. 

The solid content of any pyramid may be found by mnlti- 
plying the area of Hhe base by ^ of the perpendicular height* 

168. What is the solid content of a pyramid whose base 
is 4 feet square, and the perpendicular height 9 feet ? 

42 X f = 48. Ans. 48 feet 

189. There is a cone, whose height is 27 feet, and whose 
base is 7 feet in diameter ; what is its content ? 

Ans. 346^ feet 

190* There is a cask, whose head diameter is 25 inches, 
finng diameter 31 inches, and whose length is 36 inches^ 

how many wine gallons does it contain ? how many 

beer gallons ? 

Note. The mean diameter of the cask may be found by 
adding 2 thirds, or, if the staves be but little curving, 6 
tenths, of the difference between the head and bung diama* 
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(en, to the head diameter. The cask will then be reduced 
to a cylinder. 

Now, if the square of the mean diameter be mnltiplied l^ 
*7864, (ex. 177,) the product will be the area of one end, 
and that, multiplied by the length, in inches, will give the 
solid' content, *in cubic inches, (ex. 185,) which, divided 
by 231, (note to table, wine meas.) will give the content in 
wine gallons, and, divided by 2S2, (note to table, beer meas.) 
will give the content in ale or beer gallons. 

In this process we sefe, that the square of the mean diame- 
ter will be multiplied by ^7354, and divided, for wine gal* 
Ions, by 231. Hence we may contract the operation by 
only multiplying by their quotient (-^^*- = *0034 ;) thatisi 
by '0034, (or by 34, pointing off 4 figures from the product 
for decimals.) For the same reason we may, for beer gal- 
lons, multiply by (^|^ = *0028, nearly,) '0028, &c. 

Hence this concise Rule, for guagin^or measuring caaksy^ 
Multiply tJie square of the niean diameter by the length; mul- 
tiply this product by 34 for tmne, or by 28 far beer^ andy points 
ing offfowr decimals, the product will be the content in gaUcm 
and decimals of a gallon. 

In the above example, the bung diameter, 31 in. — 25 in. 
the head diameter = 6 in. difference, and f of 6 = 4 inches; 
25 in. 4- 4 in* == 29 in. mean diameter. 

Then, 29^ = 841, and 841 X 36 in. = 30276. 
rp, ( 30276 X 34 = 1029384. Ans. 102^9364 wine gahu 

1 nen, ^ g^^TO X 28 = 847728. Jbis. 84'7728 beer gals. 

191. How many wine gallons in a cask whose bung diame- 
ter is 36 inches, head diameter 27 inches, and length 46 
inches ? ^Ji^. 166'617. 

192. There is a lever 10 feet long, and the fulcrum^ or 
prop, on which it turns, is 2 feet from one end ; how many 
pounds weight at the end, 2 feet from the prop, will be bal- 
anced by a power of 42 pounds at the other en^, 8 feet from 
the prop ? 

Note. In turning around the prop, the end of the lever 8 
feet from the prop will evidently pass over a ^ace of 8 inches^ 
while the end 2 feet from the prop passes over a space of 

2 inches. Now, it is a fundamental principle in mechanies, 
that the weight and power will exactly balance each cthetj 
when they are inoersely as the spaces they pass over. Hence, 
In this example, 2 pounds, 8 feet fioiiklik^'^xcr^^ViiiX^'iSSa^^ 
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8 poandft 2 feet from the prop; therefore, if we dSoufe Am 
duiance of the power from the prop by the distance of th4 
WEIGHT from the propy the quotient torn alwayi eoqireas the 
ratio of the weight to the power ; f = 4, that is, ^e weighs 
Will be 4 times as much as the power. 42 X 4 = 168. 

Ans. 168 lbs. 

193. Supposing the level as above, what|)otoer would it 
require to raise 1000 pounds ? Ans. ^ls^ == 250 pounda» 

194. If the weight to be raised be 5 times as much as the 
power to be applied, and the distance of the weight from the 
prop be 4 feet, how far from the prop must the power be 
applied ? Arts. 20 feet 

195. If the greater distance be 40 feet, and the less ^ of a 
foot, and the power 175 pounds, what is the weight ? 

Ans* 14000 pounds. 

196. Two men carry a kettle, weighing 200 pounds ; the 
kettle is suspended ^u a pole, the bale being 2 feet 6 inches 
from the hands of one, and 8 feet 4 inches from the hand# 
of the other ; how many pounds does each bear ? 

An,. \ "*f P*"*"^"- 
I 85f pounds. 

197. There is a windlass, the wheel of which is 60 
inches in diatsetor, and the axis, around which the rope 
coils, is 6 inches in diameter ; how many pounds on the axl« 

' will be balanced by 240 pounds at the wheel ? 

Nate. The spaces passed over are evidently as the diame^ 
ters^ or the circumferences; therefore, ^ = 10, ratio. 

Ans. 2400 pounds^ 

19& If the diameter of the wheel be 60 inches, what 
must be the diameter of the axle, that the ratio of the weight 
to the power may be 10 to 1 ? Ans* 6 inches. 

Note* This calculation is on the supposition, that there 
is no frictiony for which it is usuftl to add i to the power 
which is to work the machine. 

199. There is a screw, whose threads are 1 inch afluti- 
^der, which is turned by a li^ver 5 feet, =: 60 inches, long ^ 
what is the ratio of ^e weight to the power? 

Note,, The power q^lied at the end of the lever will de- 
scribe the circumference of a circle 6(X X 2 =? 120 "inches 
Hi diameter, while the weight is raised 1 inch ; therefore, 
lh€^4naliowfll be found hydmding the i^rcmferenceqfadrckf 
m i m i 4imMer i$ tmke &e kngth o/ iht Ufter^hf ths dirtan^ 
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between the tkreads of the eerew. 120 X Bf =: STff cb» 
eumference, and -— =; 877^, ratio, Ana. 

200. There is a screw, whose threads are ^ of m iodi 
asunder ; if it be turned by a lever 10 feet long, what weighi 
will be balanced by 120 pounds power ? Ana. 30171 poundib 

201. There is a machine, in which the power moyes over 
10 feet, while the weight is raised 1 inch ; what is the 
power of that machine, that is, what is the ratio of the 
weight to the power ? Ans, 120. 

202. A man put 20 apples into a wine gallon measure^ 
which was afterwards filled by pouring in 1 quart of water; 
required the contents of the apples in cubic inches. 

Ans. 173^ inchesu 

203. A rough stone was put into a vessel, whose capac^ 
ty was 14 wine quarts, which was afterwards filled with 2^ 
quarts of water ; what was the cubic content of the stone ? 

Ans. 664^ inches. 
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NOTES. 

No. I. 

• Ovcrdean, Sept 17, 1801 

For value received, I promise to pay to Oliver Bountifvi., 
or order, sixty-three dollars fifty-four cents, on demand, witk 
interest after three months. William Trustt; 

Attesty Timothy Testimony; 

No. II. 

Bilfort, Sept. 17, Wt 

For value received, I promise to pay to 0. R., or beareri 

dollars cents, three months after date. 

Pbtbr PsNcnu 



^ 



MO FOBM8 or HOTtt. 

No. ni. 

By ttoo Persons. 

Arian, Sept 17, 1801 

For value received, we, jointly and severalJy, promise to 

pay to C. D., or order, dollars cents, on 

demand, with interest Alden Faithfuu 

Attestj Constance Aoley. James Fairfacx. 



ObservcUions. 

1. No note is negotiable unless the words " cr order^^ other- 
wise " or htaret^'^ be inserted in it 

2. If the note be written to pay him ^^ or order y^'* (No. L) 
then Oliver Bountiful may endorse this note, that is, write 
his name on the backside, and sell it to A, B, C, or whom 
he pleases. Then A, who buys the note, calls on William 
Trusty for payment, and if he neglects, or is unable to pay, 
A may recover it of the endorser. 

3. If a note be written to pay him " or hearer j^^ (No. II.) 
then any person, who holds the note, may sue and recover the 
fame of Peter Pencil. 

4. The rate of interest, established by law, being six per 
cent, per ammny it becomes unnecessary, in writing notes, to 
mention the rate of interest ; it is sufficient to write them 
for the payment of such a sum, with interest, for it will be 
understood legal interest, which is six per cent 

6. All notes are either payable on demand, or at the ex- 
piration of a certain term of time agreed upon by the parties, 
end mentioned in the note, as three months, a year, &c. 

6. If a bond or note mention no time of payment, it u 
dways on demand, whether the words ^^on demand*^ be 
expressed or not. 

7. All notes, payable at a certain t'-ne, are on interest m 
soon as they become due, though in such notes there be do 
mention made of interest. 

^This rule is founded on the principle, that every man 
^ght to receive his money when due, and that the non- 
p^ment of it at that time is an injury to him. The law, 
therefore, to do liim justice, allows him interest from the 
time the money becomes due, as a compensation for the 
iiyury. 

8. Upon the same principle, a note, payaot't' on demandi 
mtbout uny mention made oC inlei^&t^ is on interest afUr • 



demand ofpajrment, for upon demand sach notes imme- 
diately become due. 

9. If a note be given for a specific article, as rye, payable 
in one, two, or tbree months, or in any certain time, and the 
ngner of such note suffers the time to elapse witnout de» 
livering such article, the holder of the note will not be 
obliged to take the article afterwards, but may demand and 
recover the value of it in money. 



BONDS. 

A Bondj with a Conditionj from one to another. 

Enow all men by these presents, that I, C. D. of, &c., in 
the county of, &c., am held and firmly bound to £. F., o^ 
&c., in two hundred dollars, to be paid to the said £• F., or 
his certain attorney, his executors, administrators, or assigns, 
to which payment, well and truly to be made, I bind myself^ 
my heirs, executors and administrators, firmly by these 
presents. Sealed with my seal. Dated the eleventh day of 

f in the year of our Lord one thousand eight nun* 

dred and two. 

The Condition of this obligation is such, that, if the above* 
bound C. D., his heirs, executors, or administrators, do and 
shall well and truly pay, or cause to be paid, unto the above- 
named E. F., his executors, administrators, or assigns, the 
full sum of t^vo hundred dollars, with legal interest for 
the same, on or before the eleventh day of next en- 
suing the date hereof,—- then this obligation to be void, or 
othervnse to remain in full force and virtue. 

Signed, &c. 



A Condition of a Counter Bond^ or Bond of IndenrnUy^ toherw 
one man becomes bound for another. 

The condition of this obligation is fuch, that whereas the 
above-named A. B., at the special instance and request, and 
for the only proper debt of the above-bound C. D., together 
with the said C. D., is, and by one bond or obligation bear- 
ing equal date with the obligation above-written, held and 
firmly bound unto E. F., of, &c., in the penal sum of 
dollars, conditioned for the payment of the sum of, &c., with 
legal interest for the same, on the day of — 



tM roBMs or hscxifta. 

next ensuing the date oi the said in part recited obHgatioiiy 
as in and by the said in part recited bond, with the conditio]^ 
thereunder written, may more fully appear ; — if^ Uierefore, the 
said C. D., his heirs, executors, or administrators, do and 
shall well and truly pay, or cause to be paid, unto the said 
E. F., his executors, administrators, or assigns, the said sum 
of^ &c., with legal interest of the same, on^the said — — 
day of, &c., next ensuing the date of the said in part re- 
cited obligation, according to the true intent and meaning, 
and in full discharge and satisfaction of the said in part 
cited bond or obligation, — ^then, &c.-^therwise, &c. 



Nate. The principal difference between a note and % 
bond is, that the latter is an instrument of more solemnity, 
being giren under seal. Also, a note may be controlled by 
a special agreement, different from the note, whereas, in case 
of a bond, no special agreement can in the least control 
what appears to nave been the intention of the partiesi as 
tKpressed by the words in the condition of the bond. 



RECEIPTS. 

Sitgrieves, Sept 19, 1803. 

Received from Mn Durance Adlet ten dollaia in full 
of aH amounts. Orvand Constancb* 

P^ Sitgrieves, Sept. 19, 1808* 

Received of Mr. Orvand Constance five dollars in full 
of all accouDktSp Durance Adlet. 



x^ .... 




itfar Money received an a Nate. 

Sitgrieves, Sept 19, ISOt. 

Received of Mr. Simpson Eastly (by the hand of Tirua 

Trusty) sixteen dollars twenty-five cents, which is enr 

dorsed on. his note of June 3, 1802. 

Peter Ghebrfui.. 

A Recent far Money recehed on Account, 

Sitgrieves, Se[yt 19, lOBL 

Received of Mr. Grand Landike fiftv^^^llaw on 



.^ 
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Receipt for Momey recmedfor another PerwaiL 

Salem, Aug. 10^ ItfL 

Receiyed from P. C. one hundred doOan for account of 
1. B. Eli Truxan* 

Receipt for IrUereat due on a Note, 

Amhtfit, July 6, 1017. 

Received of I. S. thirty dollars, in full of one year's in- 
terest of $ 600, due to me on the day of ' 

last, on note from the said I. S. Solomon Gray. 

Receipt for Money paid before it becomes due. 

Hlllsborougli, May 3, IflSX 

Received of T. Z. ninety dollaris, advanced in full for one 
year's rent of my farm, leased to the said T. Z., ending the 
first day of April next, 1828. HoNESTts James. 

Note. There is a distinction hetween receipts given in 
Aill of aU accoutttSy and others in full of all demand. The 
^rmer cut off accounts only ; the latter cut off" not only 
counts, but all obligations and right of action. 



ORDERS. 



Archdale, Sept. 9, WOSL 

Mr. Stephen Burgess. For value received, pay to A. 
B., or order, ten dollars, and place the same to my account 

Samuel Skinner. 



Pittsburgh, Sept. 9, l^L 

Mr. Jambs Robottom. Please to deliver Mr. L. D. such 
roods as he may call for, not exceeding the sum of twenty- 
nve dollars, and place the same to the account of your 
kimible servant, Nicholas Reubens. 



BOOK-KXOIPISrd. 

It is necessary that every man should have some regular, 
uniform method of keeping his accounts. • What thb method 
shall be, the law does not prescribe ; but, in cases of dis- 
pute, it requires that the book, or that on which the charges 
were originally made, be produced in open court, when he 
will be required to answer to the following questions : — 
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Poj^shed bj J. * J. W. PRl&NTISS, Kecnc N. H. ana 
, . for sale by most of the Booksellers in Netr JBnglaiid, 
and New York — hj John Gmca^ Philadelphia^ and 
the Booksellers in Baltimore. 



ABAjn^' NEW ARITBmjSTIC. 

AiithmetiCy in which the principles of operating hj 
numhers e^re -analyticaily explained, and synthetically ap- 
plied ; thus combining the advantages to be derived both 
from the indaetiv^ aiid synthetic mode of instructtngs 
the whole made familiar l^ a greet varietj of useful alMi 
interesting examples, calculated kt once to engage the 
pupil in the study, and to give him a full knowledge ot 
figures in their application to all the practical purposes 
of life/ Designed for the use (^Schools and Academ^ev 
in the Umt^ States. ^ . . 

By DANIEL ADAMS, MIX 

Authoir of the Schailar's Arithmetic^ >^<>ol CSeo^aphy , Ike. 

Mr MALTBYr[ftodkj«»^er,!J^wHavon]'^ '«P^7 to. 
your request fd5,;-i3^piiiion of Dr A,dam»* ** New Anflih 

metiek,^.! c^^^y^ the^xam|p^<?n^of it has afforded me 
nmqli ga^i^^tion. Thci analytic.^ synthetic methods of 
teachKigare very happily combin'd. The ex{^anatioiis arf 
rery clear femd 1^11, and the *' supplement^' annexeid ^ 
each rule will answer the purposes of a review, and servs 
to fix in the memoj^y the principles. It wDI, I tfainlt/ 
be found particularly applic^ible to the waiits of privscte 
•tttdeiits, as well as schools. 

Very respefetfiinfy, j»rir^, A<& 
XAiKiASTtoiAN School, \ J.STOWjaX* 

jfeW Haven, Jan, f 7, ^a&. I ' ' 

■ ^ ^- '-1- ■ ■ • ■''■'- ■ ■/■•••■•''^ '■ 



We haTe introduced ^ AdftiDS* New Arithmetic" ia« 
toour GruvM^irm^ Asirfc belibt^ iT.^^^^m W ant 

: , , ^ S. p. & H, E^^DWIGHT, 

Nbw Hatev (ivJiNAsiiiM; ^ - ' ^ 

Jan. 16, 1829." V r . 

A writer in the Fi^rmer's Museum says,' '* We bait tbe 
appearance of this work with ^ unmin^d ^tisfaction.'* 
— " Tlie ufork is really an .Arithan^ticfci anal^ticalj^ ex- 
plained and syntheticall/.applied-'^— " We'hope the at- 
tention.of all wili be turned to a book .^o miiQh nee^4, 
an^ one promising' so miich ady^kntag^e to -the^ rfsinl;^ 
geiiefation. ^ * -'.■:.'*/. 

JV<wJff the Author of the Literary dnd^cientiji<^ C^aig 

' ' Book. ' . '■' ■■■ ^ 

:./ '\\;:'7.. ■^i5ubh?,>?.'H:.Ded.'6^ 

I>earSir. — ^f have examined,. with great satisfaction, 
J)r« Adami^' New . Arithmetic flis analytical expla- 
Kations are brief and clear," )B[is airrangemerit of thei 
subjects is well suited, to tb.e purposes of iu^truction 
and the useful practical examples with wpi9,h the 'work, 
abounds, must^ confer upon |t ^ b^b Tfilucu^ It is, niore- 
orer, jbl cheap book, very cheap, when we 4^qnsider the 
quantity of msater it contains, and compare its price 
with that of 6ther recent publications; Those young 
persons who wisb, not merely to gv thmiigh f helrArith- 
meticts, but to understand tbera,cindrb'i)^abf^'to'make 
a ready applicafion'of arithiawictfl p.rincip]|biian'bus^lie8#' 
•f life, will do well to obtain and study Or: Adutns' ^1r 
0ook. ' ' ' '^otirs with respect, • 

\ • LEVI W. LJiONAHtD. 

Prom Mr* CarJioUy Preceptor of JBfaperhill^ Mass, Acado^ 
y^y^ formerly J^t^tor at Dartmouth College ^ to ijie author. 

" Haverhili Acadeinr,. Jap,^^^^^^^^ 

*' Dear . Sir^-^ — The -pupils, u;j qer my care, have 

mad^;^ei'i)£. your New ^Vithmetic.Jong enough to 

give it a fair trial; and Although ^ was led frdm^a 

previous examination of it» to expect a jrapid proficieu^ 
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^y m.ncq^iripg^AJkjfko?^^^ Ul^oretipal a^d 

practical ^rith]l)ket|c^ jli^^ n^^ to state that the result 
ha^ Vtore tljap ie^nsv^^et e.d ihjr Q^jpiectatipus. Jft. is decidecl* 

}jan f.tpprov^epi.i|i mat^r and fp«nu., an^ is far prefer- 
aJile to the. geQ^^lti^y* of wprkapfa; similar !iind. lojitruc- 
. lars pf a<;c^d,eniies ,a|id couampn e^liools have been so long 
attaclied to the old syiuheiic method of instyuction^thftt, 
unhappily, mci^t.ar^ fil^U -strctfig^ opposed to the intro- 
duction of the yaluaib|e, works of Vpm I am glad 
^ou'hare so faT^huttidi'ed pb^irfar pjiedjudices, as to coqi- 
Ditje 'thje'iHdifctrye^ jiiid synthfstic m6des of instructiohv. — 
'^Phe'inglentbuffdmdian table'isan fmprovement, and will 
be found to^foe a u^pessary preparation for the study of 
Ifracfiofws:^ ' ^ ^- >RfespectfiiHy yours, 

i > -• OLIVER CAftiiTQIf.*' 

''\'iyt. i)anfel.^dams,'^' -'^ '. *-• ••'•' -"'• ' '-y-^ > ' -^^ 

!r^<B follo\yiM npticjCvhas b^en, politely. fbrnisjied by Pro- 
'^, ! , feasor ^dj^stedpf Yale College, New-Haven. ^ ' 

,, . pqar Sir, ;-TrBein,^ requested to exprcjsf mj ppiiiion. 
pr* ■ 4dan9s! Neiy?Arittnie^tic,'^I have the pleasure tosaj 
th^t T coqsVder it aiaQiig the best pf pur elementary trea- 
tises;; and^ caii cheeriTuJly reoomihend it to the 'tieacheni 
©f .. OPT pf epc^p^tpry and village schpols. , * ^ ' ' ' ^ 
. .Respectfully, Yours, , "' ' ' 

r■,•:".■'^■ s DENISON 'OLMJ^rftD: ^ 

':::^taIe"Cone^e,.March «^^^ '' [ ^ ?; 

* fly* :TherSchoolClo^»W8six>iier»^of y^rflioiit^.appp 
««rd by^theli^slattire; 5c>fl^hftm;the Hofu WiJliana JHaJ[l, 
of RockingtiaQftV is <%aifJl>ati,; b^ViO^si^ecte^ a|id recom- 
jBiended Adaajs?; No^ io'ithli^lilP^ to-tif l^>i^ ia» all the 
:«choolainr thai- state... -..i-ii;-, ^i ., »^ • !.;i, ■»*-".., .. 
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THE LITERARY AND: aCUBNTIFJCr 

E(aaJbrai^ii£r;tb|^ ieadi;ng^)facts a^ of science, 

i)Ulsir«f e^. %i.^jak^T» J^fc9^: /Wijb wiapy difficult words p^- 
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j^aihtfd at tBe heads of the lesiibirs/aiiid questioiiv an- 
nexed fi>r examination | deisigned as exercises for the 
reading and study of the higher elasses in eommofi 
schools. Selected from thii ReV. John Platts* iatcrai-y 
and Scientific Class Book, and from various other souir- 
ees, and adapted to the want^ aiid condition of jronth 
in the United States. 

By LET! WMEOITAKB; ^ / 

ADVBRtlSEBfENT. 

The fottowi&f fiictracts are introduced an reconiinBnd'' 
atirrjr of^tbe desi^^f )^he laterarj and Soi^^ntifii^ClaM 
Book^.. .'■',< 

In teaching the art of reading it is an bhvioii^ waate 
ef the preeiouB periodx devoted to education, to confine 
the exercises in that art to comhtQatioQS of ^f&td»:y or 
to ooiQppsitious, the sole object of which is to prove the 
wit and genius of the writer ;— to icbmpdsitioos which do 
not ttach nnj thing, and which, after a toluitte of theip 
has heen perused and re-perused for jearv, lesGiYethe mind 
in a state of IiBtiess curiosity, inproof of thejustice^of 
this remark, we need only appeal to the feelings of those 
persons, who, while they were at school, read no other 
hooks than the s^elections. puhlished under the titles of 
Speakers, Readers^ Extracts, and Beauties. As exerci- 
ses in elocution and exaiQ pies of elegant compositiont 
such hooks cannot be sufficiently commended ; but they 
are ill adapted to the m<>re important obiects of instruc? 
tiouj and wil^ regarded the ^irposies or general knowl- 
eidge, they beta* the sanse ^relation that i^Lkfin^ doeia to 
gold, or pastinle tOtil^M lab<g^.'--^£)B9* i>* .Bil^n 

It is evidetit that wiuii ^ tim^ will prevent the great 
mass of mankind from pursuing a tyslenu^c course of 
edacation in ail its details^a'inore summary and compen- 
dious metho<( must ih^ref^e h^ pdrsned by 'iheftii. The 
great majority must be oontesit ^it|i ne|er going beyond 
a certain point, and with reaching: that point by the most 
expeditious route. A few, thus Mtiated in thetruths of 
science, will no doubt push tlwi»r ^iri&ments ftirthor; 




I 

iLki<i tott ih^ the votkt in common use will suffiee ; bwt 
for the miiititude it will be ihosi Essential that works 

should be prepared adapted to their circumstances 

It is not necessary that all who are taught or even a con- 
siderable projportioii should go beyond the rudiments; 
but whoever feels within himself a desire and an aptitude 
to go further will do so, and the chances of discovery^ 
bow in the arts in science itself, will be thus indefinitely 
muitipiiAd.'^Edinhurgh RevietOt No. IH* 

/ RECOMMENDATIONS. 

FHm the I/L S* Literary Gazette^ 
** This book eolltai«s a fund of knowledge, particulair- 
\y in^ the mituf al and ph^p'fllcal sciences, which we have 
never seen condensed within so ^niall a conipass* TIm 
selections have been made with great discrimii^ation, and 
fi:om' the best authorities; the oHginallessons are writ- 
ten in a terse style ; and the materials thus made up are 
compiled and arranged with good taste and sound judg- 
ment.*' \ 

t^om the AmeHcan j(mr»(d of Education. 
•* The Rev. Mr. Platts' Literary ^d Scientific Class 
Boo^> which is the basisof the above work, is much val* 
ued iii England; and Mr Leonard has, we think, been 
very suCCei^sfal in adapting it to theiise of schools in the 
United States. 

'* School books of this kind are vcduable to the copri- 
munity« from the aid which they afford to the disseminis- 
•tioa of-^ Useful knowledge among the whole people* But 
ihey have an immediate and subordinate value to the 
young, wluch is not so commonly appreciated ; they tend 
more than any other class of books, to produce a natural 
and chaste style of riding, 

.** The literary and Scientific Class Book is we tbink, 
.one of the most valuable school books that hi|s hitherto 
been published. It is a work-which may accelerate im- 
provement every where ; but it promises toi>e peeiiliar- 
iy useful in towns and villages where there is not con- 
venient access to e:K tensive lihifaYtes. 
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T^tnn tiu Pnhctpaiof i%e Crqrdine^^^ 

" Gardiner, Me. April 24, ieee. 
** Sir— I am late in acknowledging th'e^i^deipt of a 
copj of tlie Literary .and Scientific Class Book, with 
which T was some time ago, favored. It arrived vi^hen vtiy 
time would not allow me to give it an examiriation. I 
l^ave lately embraced the opportunity of a Kttiq riiofe let^ 
sure to look into it, and from what I have seen, Pshould 
think it extremely well calculated to impart a stimmary 
knowledge of the ' principles of sci^nc&. The articles 
which I have read, are written vvith clearness, and em- 
brace very happily, the most impcwtant p<»nts i>ithib sob^ 
jcct to which they relate. Wishing yoli merked' euecestf 
in your pub]i<;atk>n, I ara rcBpectfuily, Yoors, 

. BENJAMIN »AliE^> 
^ Mr John Prkntiss. 

Opncotdf Jf ass. April 6. 



I have just had the pleasure of examining the Literary 
and Scientific Class Book, and am so favorably struck 
with its merits, that I feeliinxidus^^t shpuld be introdu* 
cedin all our town' Schoola and Academies. It has too 
long been the practice to read;iti one book and study in 
another. In consequence W this, but few scholars ar-e 
enabled to become ac^juainted With the outlines of Sci* 
ence and Literature. In a school of fifty or sixty sdiol- 
arV, I have not more than eig^ht ox ten who are ftirnlshed 
with separate books fot siftidy and recitatii>n. Yet there 
ajf e pxi tn any as forty, Who wotild be 'able to recite rega- 
larly'ftom the most Useful matte i-iij if they were prortdbd 
with a book which *att»wdrs'tKe purpose of 'reading and 
study at the samcj' time. Sueh is the Lit^rai^y iind ^i- 
^entific Class Book, . Yours ^c. ' • ' 

JAMBS FUIlBtJBH. 

JFromProfes&or Carier.^^ . 
:J»«KUTloN.-^We b^^^e, &x»minecV with no ordikary de- 
gree of <^ti«faction^ /» ;<littl.e woik^ banded to us by a 
friend, entitled " LU^^cy a#id Scientific Clas^^^^ 
embracing tbe leading facts and principles of Scienco— 
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by L W. Leonid*' It ii a heat Bterebtypei ittfdeclmo 
of about 300 pages, furnished with plates and diagram* 
explanatory of the contents. Within these narrow liihi- 
its is comprised a body of useful infor mat ioti> WWdb it i« 
believed cannot be fouit<f equally compressed in atiy 
6ther volume. There is scarcely any subject conne6^ 
ted with the great circle of the artr and scienbcs, wbith 
i^'not here made familiar, and presented to the young 
mind ih*^he most attractive forlis. Abstruse^ prtnetf^leb 
df philosophy ate iUufirtrated in the happiest manner, and 
tlie lessons of trisdom are einbeHisbed with the fa6cin»- 
tions of taste and fancy. * This work is designed to bc- 
readandstudifed by the higher eJassesin^our schools; and 
as such i^e warmly Tecomlnewd it to the attention of 
thepublie. believing that a more vahiable epitome of «1- 
^mentary knowledge cannot be fbujad in oiir language. 

From the author of the New York Gazetteer. 
Retreat, I^ansingburgh, N^ Y. 8 m. 31, 1826. 
Esteemed Friendi — 

** The Literary and Scientific Class Book,** published 
by thee, happened to come to my notice, lately while se- 
lecting some books, for the very purpose for which. tfaSa 
is designed. It is a wor'fc of singular merit, and I am 
^lad to perceive, by the title-page that it is stereotyped. 
There was a Want of^t such kiiid' of a book, in our 
scliools, aad so generally felt, that I am persuaded thou 
wilt find the demand for this very extensive; It is hard- 
ly worthy of hbtice, but, at the suggestion of many p^er- 
sons, booksellers, teachers, literary men, arid others, I 
eoYuknenced, in 1824, a coii^pilatiori of much aucti a work, 
^tbore than half finished the copy, nor did I abaqrdo^ the 
iutenti6n^ till I saw thyCtass Book, hut left it uh1^i«Hed, 
occupied by other business. ' 'My labor 10 supef ceded, 
and I anoi'gladofi!:, for the- work before me 'is -a: better 
one than mine would have ' been. I wish Ibee -^lieh 
patrphage, and perfect success. : ' r : . 

'^^ With great respect and esteem, thy friend, - 

HORATIO GATES SFAFVQBP^ 
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JPrm^the B^* Mt Osgpod, of Sierimg^.Min$.fo the 

PubUsher* .. 

Dn^E Sir--- 

The Literary and Scientific Class Book I consider 
among the most raltiable of our school hook&. I know 
ef nonet which contains snch a variety of useful know!-' 
edge, compressed in so snrail a compass, and selected 
wHh so much taste. It has been introduced into our 
sClhoc^s. I have found both parents and children to be 
niuch interested in it. And the remark- has been fre- 
quently made to me by parents, *' the bgok is so valua- 
ble, that it ought to he in every family in town." Thf 
questions at the end of the ^Lessons tend to fix the atten- 
tion of the scholars upon, the most important parts ; and 
wlnle they acquire a chaste and natural manner of read' 
ing, their minds are stored with important knowledge, 
I know of no better way to raise the standard of educa^ 
tion among the common people than the introduction of 
books of this kind into our town schools. 

- Yours with respect, 

PETER OSGOOD. 

Prom iR«t>* Mr, Dickinson, of Walj^oU* 
Mr. Phrntiss— Sir : 

Please, to accept my thanks for the Scientific Class 
Book which you sent me sometime since ; and my apol- 
ogy for not acknowledging this favor before- 

And I would farther add morie publicly, what 1 have 
eHen said privately, that I thii^k this book better calcu- 
lated than cmy I have seen for simplifying the sciences ; 
for bringing them within the reach of every capacity ; 
for adapting them to the inquisitive genius of youth. 

The recapitulation, or interrogations at the close, es- 
pecially, if accompanied with the explanatory .femarks, 
and oceasionpil experiments of the teacher, will naturally 
fix. upon the mind of the learner, the leading thoughts 
of the^.Wiiole lesson. A plain, concise treatise of this 
kind, anit gives a practical turn to philosophy, chemis- 
try, &c. m^ be^very usefiil in fomilm as weli as in 







sehoolff. It carhefl ntiieb useAil'vemitiile intelhgenee t<f 
th6 door of every reader ; and into everj brancli of Inui* 
uei0» Yours respectfuJIjri , P. D* 

t^ofk tf^ Rev. Seth S. Arnold^ of Ahtead,t& the PubHsUer. 

Alsteftd, Sept. 11, 1826. 

I have the pleasnre to adcnowiedge jrojur fkvor, the 
liiterary and Scientific Class Booik^ itot lohg since re^ 
ceived, I have read it with Considerable care and pe^ 
culiar interest. It comprises, in a small compass, mucb 
important knowledge, suited i^ oaoe to excite attention, 
(O! interest the feeiingSt remove lo>w prejudices^. to correct 
eoDunon errors in life, enligfatetn'the trnderdtandinff, to 
enla&rge ^e sphere of thought^: to expand, enoble WEid 
4^evate the views. Thereforeit is a book well fitted 16 
the circumstances of our jouth, afii 4 growing RepuUso-. 
Alid in my opinion ^ for a work embracing so maiiy gen* 
eral topics of human science and practical information* 
the me^erials are judiciously selected and well arranged^ 
As we must begin with the rising generatioii to improve 
a, people, T could wish that the Literary and Scientsfio. 
0^8 Book were put into the hands qf every American 
youth, whose years and improvement may enable to read 
,ahd understand it. 

Respectfully yours, SETH S. ARNOID. 

EASY LESSONS 

In Reading, for the use of the Younger Classes in C(»n- 

mon Schools. N 
By JOSHJfA LJEAVITT. 

MECOMMENDATIONSL 

From Rev, John Woods ^ of Ntwpmt^ N. H. ^ 
** Dear Sir,— I have examined with eoaskfel^bleat^ 
tenftion " Leavitts Easy Lessons,** andam HiUf prepnr*- 
cd to say it possesses excellencies deetdediy -sufiefior to 
any inrork of the kind I have ever seen; It is welt' fitted 
to ferib a connecting link between tbii . dpelUiig^ Book, 
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ftii4 the diffei:eiit tio#k0:i& r^ending commonfy us^d^ M 

'■ l^vm the Rev. EUskdl^. Andres, of Putney, Vt4-.' 
" I h^ye QjcAiiifD6d\ V The Selection of £af J l^esspij^ 
in Readi^, fpr tiie .use of younger classes in Common 
fSciiooIs, Dj Joshua Leavitt. Esq.'^ which I think, hai 
been made with great jud^m^nt. and taste, and is hetter 
adapted to the us^ for M^hich it is designed, than anf 
other Book with w^ich 1 ^ifl acquainted' i -^ wprk pf 
ihi6: kind has be^n greatly needed in oiir scKodlSf*', . 

FVam AiSa Keyes, Eiq.offutmyViy^ 
*^ A sohool book qf this 'desoriptioii lias ^ been «iuoh 
waatedv ♦ ♦• * . 1 1 is ' fio ^dinifably ealcnlated- to fom^ ia 
the ymmgy as well, as colder classeii, an^aisy ^alid graee^ 
M fltyte 4>f reffdin^, it will bef a: aseful sehool book^ and 
f^Berally introduced intoour schools^" 

Frtm'Prdfessor EstahfooJt of Amherst Collegiait' IniHttL^ 

•* I have long been 6f Opinion, that' the introduetiont 
of ah intermbdiiite book betweieh the Spelling Bojbk aiiid 
the other Reading bodks" of our schools, 6omp6sed^ erf" 
Lessons in' A familar ahii intei-estirig style, adstpt^d ^b th^ 
capacity of children would' be attended with the haj>- 
piest ^esjiltSp " The JEasy Lessons irt Reading;, ibr th^ 
use of th6 younger cfasses in Comdi on Schools," 'by Josh- 
ua Leavitt, Esq. is, in'iny "bpihion, the intermediate hook 
which is needed^ikad-i^^uld jrt bd gejaefally introduced 
into our conimon schoQls, would materially subserve th« 
interests of education."; ,i . 

From a Commufiicdtion 4nkHe 0Henfitld 'Gazette, by Rt9 
Dr. WHkitd of I)eerJidd,M^s. 
•ItTar have iMir children iRell taught, we jniisrt provide 
foodtbooks aad>udieiiouks inj^tructora. '^. Many , compila- f 
tion» i^v^:iieret4»fore be^ made./or'the purp<>se of ezer- 
aistng «UMr^Xi > ia>^i^f fukndaipental art, and many of 
lh«M havje conlsidarable; merit; £<m|e! of them gr^ati merit, 
Inrg^nerd^Jui^efiar, ithey. «Mr^ wanting in^uch a d^ret 
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of simplicltjy. as would fit' them fbi* th^ uj0 of young 
children. . F^w or .none of those which istr^ fbflhd inipur 
common schools, afford an easy, 6t proper transition, 
froim spelling to the more difficult exercises in reading. 
A book, entitled >' Easy I4ESS0NS m REAbiNtj" late^^ 
been published in fceene, by JosHud Lddvitfy Esq, of 
Putney, is well calculated to supply the defect, which is 
hoticied above, "The prose selections ai-e chiefly in the 
«tyle of cqnversatioii, and with ver)r few exceptions, are. 
cpmppsedof words suffipientlycomiiion to be understood 
by children. In general they are distinguished more 
fof vivacity than for seriousnesb. Still there are few or 
none of them, which ate not happily calculated to rep- 
onimend some moral .virtue. * * * This book is warmly 
recommend<ed to public notice by ' '. 

'A FRtE.Ki> OP lMi>IloyiCMENT. 

' tt?* Profetsso? GooDnicH, of i^ewfR^yeB, ihas, abo. 
given a band^Ba^ recon^menjdation of this . w^k» j 

05^ Le^vitlf's Easy Lessons has been selected and r»-' 
eommended' by the School Gomihissioners of ^ermiMity 
for t*e lise of the youriget classei^in allHhe schools of 
ithat^st&te. ' ■ ^-' ;■ -^ •■' ■^- ' ■■ ' ■ - -■•*..;.•• .':•'-. „ ^l -■ ■ ^: 

"•• HISTORY = ^ ^^^^ ^^^^^ 

OF THE UNITE© StiTES OF A»JjpUCA; 

with 6[ Brief account 'b/some of the prind'f)M Emjiire* 
and States of Ancient and tUbd^rn tinieSi Fc^r the use of 
Schools and Familjies. — ^^ 

: BY iA Cii'lZEIsr ^t MASSACHt^llS: : 
With Questions, ada'^tcdrtd the History oCtte HHited' 

States, and the Qompefidium oCiEl^apires and State*. 

''• ' From the Neic'Yorlc Evening 'Pifik:'- < *^ ■ ' 

"Littttity 'ihieUigence.'^A. book' has been* fwit ' ilild* tM^ 

faa^ds, with a request that ' we ' ^uld ekamitte it anil 

«peiBikofifaccoi'ding as in our judgment its merits' wefiild 

warrant It is entitledr^^TOe Hist^ ctfthd Ui^iied 
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States, 4*^., for the me of Schools and Families/^ second 
edition. Published bj John Prentiss, pp. 279. 

We have not been able to examine with critical mi- 
aotenessy the contents of this little work', but we have 
eursorilj perused it. The subject itself, the main pur- 
pose for which it is intended, and the character and cir- 
eamstances of its late author, who was personally known 
to us as a man of genius, a scholar, a poet, and a wit, 
are calculated to create much interest and expectation. 
We have found it what it professes to be, a verj useful 
work for the use of schools, and a convenient manual, 
to whicJi an occasional recurrence may be had by any 
gentleman. 

Among the many authoritative recommeiidations which 
follow the preface, one from the President of Harvard 
University, Mr Kirkland, and Dr Holmes of Cambridge, 
and severaJ from the Preceptor of Monson Academy; 
and other distingaished scholars in Massachusetts. A 
letter to the author from the Rev. F. Foster, says, ** I 
hate examined your ^' History of the United States," 
and. am happy to say that in my opiniop, you have ee- 
leated such laets as are most profitable to be known by 
the rising generation, and related them with that simpli* 
eitly and persjpicuity of style which ought to character* 
ice a work designed ihi:_UvB use of schools.'* 

flCHOLAR^S ARmaittETiC^ 

8vo. by DANIEL ADAMS, M. D. 

SIXHJEIi TO EASY LEISSOM8. 

lapFess^f J. «t J. W. PRENTISS, and will foe pub* 

lished thlssoiniBer, (182^.) 
A Selection of R^adipg Lessons for Common Sehools, 
designed to be used after ^aay Lessons in Beading, A^ 
anerican Popular Lessons, Boston Beading Lessoi^B* and 
atherworl&s of a similar rank, 

Tha/fiml-boolu we ies4 «aii nevfr be f«^ttep» nm ths ipirth 
iHfij ia^catf Ve eaUHca^s<l.-^lfai.ti#ar 
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